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One of the biggest challenges facing education in the 21st century is effectively 
integrating technology into pedagogy.  This quantitative study (n = 55) examined various factors 
that influence the use of technology in rural western, southern and central Manitoba high school 
classrooms.  Teachers were surveyed about their personal, professional, and pedagogical use of 
information & communications technologies (ICT) as well as their pedagogical orientation 
toward student-centered approaches to instruction. The study also considered the availability and 
the frequency of use of technology in the schools and demographic factors that impact teacher 
ICT use. Both descriptive and inferential analyses were carried out. Findings suggest a number 
of strong correlations between teacher personal, professional and pedagogical use of technology.  
Among the findings were that the availability of technology in certain contexts is high and that 
internet access in rural schools is ubiquitous. The study also found that a number of technology 
uses were high for teacher personal and/or professional use, but not for pedagogical use in class.  
Results from the analysis on teacher pedagogical orientation showed possible incongruities for 
technology integration efforts.  Recommendations to improve technology integration efforts 
through pedagogical change are addressed. 
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Chapter 1: Introduction and Purpose 
 Education is one of society’s largely unchanging traditional institutions, whose practices 
and philosophies are still firmly planted in the 19th century. As we begin the 2nd decade of the 
21st century, great technological advances have been achieved, yet schools today have largely 
not caught up to reflect technology’s potential impact on student success.  Pockets of 
technological excellence exist, but there appears to be few sweeping changes embracing the 
future.   Affordances and opportunities for schools to integrate technology abound to transform 
our classrooms into technological havens capable of engaging today’s learner. As noted by 
Means (2008), despite decades of local promotion of educational uses of technology, classroom 
practice in most schools has changed little from that of the mid-20th century. This raises a 
question:  Is use of innovative technology within the learning context the exception rather than 
the rule?  
Although schools and teachers may be from the 20th century, high school students of 
today are 21st century learners with high expectations of using technology on a regular basis.  A 
common phrase to describe today’s student is that of a “digital native” (Prensky 2001, p 1). 
Students born into this digital age have instant access to information and technology, and are 
exposed to computers, video games, digital music players, and cell phones from a very young 
age. Waters (2007) described this generation of students as "hyperconnected" (p. 1), able to 
connect to people, devices, and information continuously and simultaneously. Modern 
applications of the internet are blurring the lines between internet web pages and cell phones, 
allowing students to be ‘always on’ and always connected to their social network. Their devices 
and internet content are becoming one, allowing them to be connected to technology anytime and 
THE EFFECTIVENESS OF TECHNOLOGY INTEGRATION 15 
 
anyplace.  As technology becomes more integral to society’s everyday functioning, are schools 
of today places where technology is used in the everyday activities of teaching and learning? 
Many schools today cannot live up to the current capabilities of today’s technology. A 
typical high school class will run for one hour per day in a set place and a set time on a set 
schedule for a specific number of days. Work is largely done in class and the teacher provides 
most resources and tells students how to proceed. These limitations of containment and linearity 
are not compatible with the 21st century learner, whose learning could easy take place anytime, 
anyplace, any amount, any type and any method. Ubiquitous access to information means that 
World Wide Web can support Whatever, Whenever, and Wherever learning (March, 2005). 
Students provided the opportunity of completing school work at home with technology, enjoy the 
freedom of competing mundane school chores while combining their internet use (Baek & 
Freeling, 2007).  Basic acquisition of knowledge, largely the purpose of traditional education, 
can be deemed a fatuitous effort given the information available to today’s students at an instant. 
There is belief in the technology-infused classroom to change teacher practice. By 
affording a shift in pedagogical orientation, changes in teacher practice which recognizes the 
student-as-learner rather than the teacher-as-instructor can change the classroom environment. 
Technology offers the possibility of instant access to information, connectivity, and the use of 
many amazing tools for learning. As technology becomes essential for learning rather than 
supplemental to teaching, education practice will necessitate a change from teacher-centered to 
student-centered approaches.  As Ertmer & Ottenbreit-Leftwich (2010, p. 256) stated:  
It is time to shift our mindsets away from the notion that technology provides a 
supplemental teaching tool and assume, as with other professions, that technology is 
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essential to successful performance outcomes (i.e., student learning). To put it simply, 
effective teaching requires effective technology use.  
Recognizing the diversity of learners in the classroom, differentiated instruction was 
introduced to provide a supportive learning environment for all students (Manitoba Education, 
Citizenship and Youth (MECY), 1996).  Technology can not only support individualized 
learning, but can also further cross-curricular integrations and perspectives including: aboriginal 
perspectives, gender fairness, appropriate age portrayal, human diversity, antiracist/antibias 
education and sustainable development (MECY, 2009). The increased inclusion of diversity and 
equality initiatives reflect an increased recognition of the global scope of curriculum 
contextualization and the diversity of individual student context within the classroom. As local 
and global contexts to education intertwine, the emergence of individually equitable constructs to 
curriculum become imperative (Luke, 2008, p. 146). Such a shift in pedagogical orientation 
toward student-centered approaches may be contradictory to the current learning context in the 
classroom for which a technologically-infused pedagogy would be able to address. 
Technology supports individualized learning just as previous Government of Manitoba 
curricular initiatives supported student-centered approaches. Differentiated instruction was 
introduced to provide a supportive learning environment for all students (Manitoba Education, 
Citizenship and Youth (MECY), 1996). Recognizing the diversity of learners in the classroom, 
further cross-curricular integrations and perspectives have been developed  
Technology as the forefront of educational change has been at the heart of efforts of 
technology integration by the government of Manitoba. Literacy with Information and 
Communications Technology (LwICT) is a developmental continuum of technology skills meant 
to formalize computer literacy skills required for students to be implemented by schools (MECY, 
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2006). It is a progressive framework for a student-centered approach using critical and creative 
thinking skills for the purposes of application, synthesis, and evaluation of knowledge, in 
recognition that knowledge acquisition alone is only one part of learning. LwICT relies on 
inquiry and the application of knowledge and a gradual release of responsibility from teacher to 
student to provide a model of learning that students can use when confronted with unique 
learning situations. In short, LwICT promotes a method of learning using technology to promote 
higher level thinking skills applied on their own with support of a teacher.  
LwICT is not simply a way to integrate technology into the curriculum; it is a method of 
integrating the new realities of the information age into teaching and learning. The change in the 
access and flow of information has largely released teachers as information gatekeepers to guides 
to information. This releases the teacher from the mundane tasks of knowledge providing and the 
student of knowledge recall. Both teacher and student can interact with the information that is 
readily available and develop higher level thinking skills to analyze, organize, and place value on 
knowledge in a context to demonstrate understanding. 
The Research Questions 
The purpose of this study was to examine the correlations between teacher personal use 
of information and communications technology (ICT), teacher professional use of ICT and 
pedagogical use of ICT in the classroom. What correlations exist were examined by analyzing 
information obtained from the following research questions: 
1. Are there any significant correlations between the availability of various forms of 
technology in the school and their frequency of use by teachers? 
2. Are there any significant teacher demographic factors that impact teachers’ 
personal, professional, and pedagogical ICT use? 
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3. Are there any significant correlations between teacher personal, professional, and 
pedagogical use of ICT? 
4. Are there any significant correlations between teacher-reported pedagogical 
orientation and teacher professional and pedagogical use of ICT? 
Using a survey-based approach, this quantitative study collected data from high schools 
in rural Manitoba to examine the relationship between teacher use of technology and pedagogy 
based on specific categories and criteria.  Information relating to factors pertaining to the 
positive and negative correlations to teacher ICT use and the use of technology in pedagogy in 
the classroom was gathered from the survey instrument.   
The Need for this Study 
This study is significant in that it provides regional data on the technology integration 
into high school teacher pedagogy.  Studies indicate a disparity between overall technology 
usage by teachers and the use of technology in pedagogy (Means, 2008; Gray, Thomas, & Lewis, 
2010). By examining some of the factors identified in other studies in this local study, it is hoped 
that some correlative data may help to develop a solution to persistent incongruities to 
technology integration in the classroom.  Local data to these research questions provides some 
regional context to technology integration research, most sources of data being from other 
provinces or countries. The resulting descriptive data and correlations developed may be used to 
help evaluate how technology integration efforts can be improved to reflect the true intent of 
LwICT integration as mandated by the Government of Manitoba. 
Technology integration into the classroom is seen as a way of improving teacher practice 
to accommodate student-centered pedagogy, and the availability of technology for teachers is 
generally extensive (Ward & Parr, 2010). Technology integration into teacher practice has also 
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been shown as an effective way to engage and motivate students, enabling educational 
opportunities in a variety of students and settings (Baek & Freehling, 2007).  Studies indicate 
that there is difficulty adopting technology consistently as a profession, indicating various 
adoption rates of technology into classroom usage based on a variety of factors (Ward & Parr, 
2010; Palak & Walls, 2009).  Other studies show that technology as a teacher foundational skill 
needs to be integrated into other core teaching skills, indicating that positive correlations of 
teacher use and classroom use of technology often reflects a larger conceptualization of 
technology integration requiring an examination of teacher practice from more than only 
technology’s place in instruction (Harris, Mishra & Koehler, 2009).  Positive correlations of 
technology integration into the classroom based on a change in pedagogy within the framework 
of available technology will be examined to look beyond technological effects of integration but 
perhaps reasons why technology does not become integrated into teacher methodologies.  It is 
hoped that this study will help to clarify possible solutions to teacher practice and technology 
integration issues. 
Delimitations  
The delimitations in this study include the geographic distribution and selection of the 
schools in this study and the target population.  The 11 school divisions and 21 high schools 
participating in this study were from rural western, southwestern, central and south central 
Manitoba. The study was restricted to this relatively small geographic area to provide a more 
local look at technology integration efforts in rural Manitoba.  Most schools in the study are from 
similar socioeconomic areas, that is, where there is a predominance of agriculture-based 
economic and cultural influence.   The study was further restricted to teachers of grades 7-12 
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within these rural schools.  This was done to concentrate analysis of the results to a high school, 
rural context.   
Limitations 
A limitation of this study was the relatively small sample size (N= 55) which may be 
limiting applicability to provincial or larger teacher populations.  The total estimated target 
population was 467 teachers, representing a 12% return rate.  Although relatively low, research 
suggests that a low response rate does not diminish the quality of the results (Holbrook, 
Krosnick, & Pfent, 2008).  A low response rate may also introduce sample bias, however, the 
confidence level of the results can provide generalizability of the results (Nulty, pp. 310-311).  
Research question #1, regarding demographic factors and technology usage, was analysed with a 
number of descriptive and correlative measures.  These analyses show the applicability of the 
participants’ demographics to general teacher populations.  The results generally indicate a 
‘typical’ participant group for this study which also ameliorates effects of this limitation. 
Overview of the Study 
Chapter 1 introduces this research study.  The purpose of the study is discussed and the 
research questions are defined.  The need for the study is addressed and the delimitations and 
limitations of the study are considered.  A general overview of the study is provided as well as 
definitions of key terms used in the study. 
Chapter 2 reviews the literature on the topic of technology integration into the classroom.  
It outlines some of the major topics surrounding rationales for technology integration and the 
current context of technology. The chapter also discusses technology integration efforts and 
successes, teacher pedagogical philosophy and its effects of technology integration.  It also 
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addresses student-centered teaching approaches using technology, issues arising from technology 
integration, and a look at other studies that influenced the development of this study.  
Chapter 3 provides a review of the research methodology used in the study. The chapter 
discusses the research problem and defines the research questions in relation to the research 
methodology.  Survey design, distribution, data collection, and data analysis methods are among 
the topics discussed in this chapter. This chapter also describes the instruments and 
communication letters used with the participants and the school divisions. 
Chapter 4 reports the results of survey and a descriptive analysis of the results. The 
chapter discussed working the survey data, coding responses and developing data sets for 
analysis.  The majority of the chapter discusses the descriptive analysis of the data according to 
the sections of the survey including demographic data, availability and frequency of use of 
technology in the classroom, outlook on teaching and learning, and teacher personal, 
professional and pedagogical use of technology. 
Chapter 5 provides correlative analysis in answering the research questions.  In this 
chapter the data is analyzed specifically to answer the research questions and involved 
correlational analysis of the results of between relevant areas of the survey.  Significant 
correlations are discussed with detailed tables of correlation coefficients and significance values 
for use in Chapter 6.  
Chapter 6 provides conclusions, recommendations, and recommendations for further 
study. Drawing on the results of Chapter 5, this chapter developed conclusions regarding the 
research questions and discusses the results in relation to the literature review from Chapter 2.  
Recommendations based on the results of this study are provided.  Suggestions for further study 
are discussed and an overall conclusion to the study rounds out this report. 
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Definition of Terms 
Throughout this thesis, terminology is used that may have different connotations and/or 
denotations for different readers. For the purpose of clarity, the following operational definitions 
are used. Definitions of technology terms are based on the Oxford English Dictionary (Oxford 
University Press, 2013).  Terms are also defined based on specific example applications and 
websites using each technology, shown in brackets.  An online search of each example will 
provide further clarification of the application and its connection to the term used. 
Aggregators:  web applications that create collections of websites about internet sites 
based on personal choices and interests (i.e. Bloglines). 
Blogs or Wikis:  web applications that allow the user to post information or to interact 
with others to post information to share on the internet (i.e. Blogger, Wikispaces). 
Cell Phone Calling:  refers to using only the calling function of a cell phone. 
Cell Phone Texting: refers to using only the texting capabilities of a cell phone. 
Chat/Video Conferencing:  Using applications or services to complete audio and/or video 
chats with others online (i.e. Skype, ooVoo). 
Classroom response system: Typically, hand held devices used by students in conjunction 
with an interactive whiteboard to provide responses based on interactions initiated by the teacher.  
These can include responding to in-class surveys, quizzes or interacting with class games.  
Computer Lab: a room in the school with a class set of desktop computers booked by the 
teacher and used for a class.  Students must leave their regular classroom, use the lab computers, 
and then return to their classroom. 
Creating/editing Multimedia: refers mainly to the creation of video on a desktop 
computer (i.e. Windows Live Movie Maker, iMovie). 
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Digital Native:  A construct that today’s generation are naturally adept at information 
technology because they grew up in the information age (Prensky, 2001). 
Document camera/Scanner: A device used to create a digital version of a paper 
document. 
E-mail: An electronic mail application used on a desktop computer.  
Gaming System:  A handheld device used to play games (i.e. Nintendo DS, Sony PSP). 
Gaming: refers to actively engaging in console gaming or other immersive gaming 
environments which many teenagers are motivated to play in a non-mobile capacity (i.e. Wii, 
Xbox). 
Google Documents:  An internet application created by Google used to create, store and 
modify documents, spreadsheets and presentations, among other file types.  Now called Google 
Drive, it allowed for the development of the survey and reporting of the subsequent results for 
this study. 
Google Survey: a specific application of Google Documents that allows for the creation 
and sharing of online surveys.  A Google survey was the basis of distributing and gathering 
information from the teacher survey for this study. 
GPS Navigation Device:  A portable device used exclusively to help navigate from place 
to place (i.e. Garmin, TomTom). 
Handheld device:  An electronic device with many of the capabilities of a computer.  
These include cell phones and tablet devices such as an iPad. 
ICT/technology:  Information and Communications Technology.  In this paper, the terms 
ICT and ‘technology’ are used interchangeably and refers generally to devices, applications, and 
services related to information technologies. 
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Instant messaging (IM):  Messaging applications that can send messages between 
individuals through a computer or internet application (i.e. Twitter). 
Interactive whiteboard:  A device used to allow the teacher to interact with a computer 
projected display while standing in front of the class.  Typically used with specialized software 
for instructional purposes (i.e. SMART Board). 
Laptop cart: a portable cart carrying a class set of laptops, netbooks, tablets or other 
portable computer devices that is usually booked by a teacher and moved into their classroom for 
a single class of work and then returned. 
Laptop/Netbook computer: A portable, small-form computer typically used in laptop 
carts in schools. 
LCD or DLP projector: Liquid Crystal Display (LCD), Digital Light Panel (DLP) 
projector. A computer display device to show the display of a computer to students on a screen in 
the classroom. 
Media Player:  A portable device used exclusively to play music (ie. iPod, Zune). 
MP3 player/iPod:  portable electronic device used for playing music. 
Photo/Video sharing: Creating photos and video and sharing that media on a website (i.e. 
flickr, YouTube, UStream). 
Podcasting: Creating media (typically audio) and storing it on a website for sharing (i.e. 
podshow, podomatic). 
Portable Storage: A small solid state storage device used to move information from one 
computer to another (ie. Flash Drive). 
Presentation software:  Desktop software used to create and format slides for use in 
presentations (i.e. Powerpoint). 
THE EFFECTIVENESS OF TECHNOLOGY INTEGRATION 25 
 
 
Search engines:  web sites used specifically for finding information on the internet (i.e. 
Google). 
Smartphone applications:  the various applications that a modern cell phone can utilize 
such as e-mail, web browsing, and running apps. 
Social Bookmarking: Specific web applications that allow the user to save the internet 
places they visit and to share these list of places with others (i.e. del.ico.us, stumbleupon). 
Social web sites:  Web sites used as a personal communication hub to share information 
about oneself with others you decide to share with (i.e. Facebook). 
Spreadsheets software: Software used to organize and format numbers, and to calculate 
formulas; used on a desktop computer environment (i.e. Excel). 
SPSS: Statistical Package for Social Science. IBM SPSS Statistics 20 was the software 
package used for statistical analysis in this study. 
Student Use of Technology: the usage of computer technology in the classroom that is 
specific to student work and activities as part of teacher pedagogy.  In this study the terms 
“Teacher pedagogical use of technology” and “Student Use of Technology” have the same 
meaning. 
Student-centered learning: Generally speaking, learning that allows more student time to 
explore topics, develop their own understanding, and create activities to increase their 
understanding of outcomes on an individualized basis (O’Neill & McMahon, 2005). 
Tablet Device:  a portable computing device that uses a touch screen and has no 
keyboard.  Often as powerful as a Netbook or Laptop. (ie. iPad, Samsung Galaxy Tab) 
Teacher pedagogical use of technology: the usage of computer technology in the 
classroom that is specific to student work and activities as part of teacher pedagogy.  In this 
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study the terms “Teacher pedagogical use of technology” and “Student Use of Technology” have 
the same meaning. 
Teacher personal use of technology:  Personal use of technology is technology that is 
used at home or elsewhere for personal benefit, separate from technology used that in used in a 
professional capacity as a teacher. 
Teacher philosophy/pedagogical approach: any references to teacher philosophy or 
pedagogical approach refer to a teachers’ orientation toward a student-centered or teacher-
centered approach to instruction.  In the teacher survey this information was gather from the 
section called “Outlook on Teaching and Learning.”   
Teacher professional use of technology: Professional use of technology is use that occurs 
in conducting day-to-day professional activities, such as classroom preparation, instruction, or 
administrative tasks but does not include use required by students. 
Teacher-centered learning:  Generally, learning that is controlled and directed by the 
teacher for the majority of time, what and how long topics will be covered, what activities the 
students will carry out, and has prescribed and standard outcomes for the entire class (O’Neill & 
McMahon, 2005). 
Videoconference unit/Distance education system: An electronic system that is able to 
send and receive video/audio signals from one school to another.  Used to conduct a course or 
class in multiple locations simultaneously. 
Web 2.0:  the idea that internet sites that are also applications that allow post, share or 
carry out other activities (Alexander, 2009) (ie. Facebook, Instagram, YouTube, Reddit, etc.). 
Web page creation: Creating a webpage as a means of communicating to peers, students 
or other members of the community (i.e. Frontpage or Google Sites). 
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Webmail:  E-mail that is accessed through a web browser can be accessed from any 
device with internet access.  
Word processing software: Software used to create and format documents, specifically 
used on a desktop computer (i.e. Microsoft Word). 
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Chapter 2:  Review of Related Literature 
The impact of technology in the classroom reflects the impact that technology is having 
on society.  There is increased expectation of instant information and connectivity through the 
internet using web sites such as Google and Facebook. Smartphones promise both ubiquitous 
information and connectivity anytime and anyplace, raising expectations from students that their 
education will offer this type of ubiquitous access.  As Jukes, McCain, & Crockett (2010, p. 13) 
stated:  “Children accept instantaneous access to information, goods, and services at the click of 
a mouse as normal. They expect to be able to communicate with anyone or anything at any time 
and anywhere.”  Students with this level of expectation of connectedness outside the classroom 
may be completely disengaged from school experiences that do not involve technology 
inclusion. 
Current Context of Technology 
The Horizon Report: 2012 K-12 Edition (New Media Consortium, 2012, pp 7-8), 
identifies emerging technologies for their potential impact on and use in teaching, learning, and 
creative inquiry within the K-12 environment. Important key trends identified in the report are:  
 educational paradigm shifts will include online, hybrid and collaborative learning 
models,  
 increased abundance of resources and relationships which are easily accessible  
 access policies for schools to allow students to bring their own devices,  
 people expect to work, learn and study when and where they want,  
 technology will continue to have a profound effect on how we work, collaborate, 
communicate, and succeed 
 the new emphasis in the classroom is on more challenge-based, active learning.   
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These trends are in keeping with technology’s increasing presence and ability to provide 
unhindered access to information and mobility in people’s lives. 
The Horizon Report also identifies, using a timeframe model, what specific technologies 
will have an impact on education and when these technologies will impact learning.  Here is a 
brief outline of the findings: 
Near-Term Impact (One Year or Less) 
 Mobile Devices and Apps – students largely already have network-connected 
devices (cell phones) which provide tremendous opportunities for communication 
and collaboration offering increased range of learning activities outside the 
classroom for little or no cost (pp. 11 – 14). 
 Tablet Computing – immensely portable, tablets are an excellent distribution 
platform for magazines, e-books, photos, web browsing, rich game play and 
thousands of useful apps.  Their ease of use foster key 21st Century Skills in 
students including creativity, innovation, communication and collaboration (pp.15 
– 19). 
Second Adoption Horizon (Two to Three Years) 
 Game-Based Learning – Gaming is an engaging activity for teens.  Game-based 
learning involves learning that is goal-oriented, has strong social components, and 
simulates some sort of real world experience that students find relevant to their 
lives.  The availability of the game app, makes this form of learning accessible to 
all (pp. 19). 
 Personal Learning Environments (PLEs) –   PLEs allow for a customizable 
learning experience.  With the ubiquitous access to the internet, apps and services, 
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the learner can take charge of their learning and focus on their needs and 
preferences for learning while working at their pace to be as effective and 
efficient as possible (pp. 24 – 27).  
The context of today’s technology allow for the individualization of education that is 
somewhat contrary to the traditional approach to classroom education. The technologies 
described above and other technologies in The Horizon Report provide a framework for learning 
that can be anywhere and anytime (Mobile computing), offers choice of content and modality 
(open content books, videos), unlimited knowledge and scope (Electronic books, libraries and 
apps) and connects the real world with theoretical constructs of the world (gaming and 
augmented reality) which can form the future basis of education.  If implemented, the 
technologies outlined would have a tremendous impact on the classroom, if you would need a 
classroom at all. 
As the internet continues to be a primary nexus of technological influence on society, 
other studies strive to make predictions about future impacts on the accelerated use of the 
internet.  “The Future of the Internet III”, a study produced by Pew Internet & the American Life 
Project and Elon University examined future scenarios by questioning hundreds of internet 
experts and stakeholders about their prediction about the internet up to the year 2020 (Anderson 
& Rainie, 2010).  The summary of the findings, some expected and some surprising, are as 
follows: 
 The mobile device will be the primary connection tool to the Internet for most 
people in the world in 2020. 
 The transparency of people and organizations will increase, but that will not 
necessarily yield more personal integrity, social tolerance, or forgiveness. 
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 Talk and touch user-interfaces with the Internet will be more prevalent and 
accepted by 2020. 
 Those working to enforce intellectual property law and copyright protection will 
remain in a continuing “arms race,” with the “crackers” who will find ways to 
copy and share content without payment. 
 The divisions between “personal” time and work time and between physical and 
virtual reality will be further erased for everyone who’s connected, and the results 
will be mixed in terms of social relations. 
 “Next-generation” engineering of the network to improve the current Internet 
architecture is more likely than an effort to rebuild the architecture from scratch.  
In an update to the above report (Anderson & Rainie, 2012), the authors confirm the assertion 
that the web and mobile computing will continue to have an enormous impact on our daily lives, 
supplemented, but not overtaken by apps. 
As in The Horizon Report, mobile computing is seen as continuing trend which will 
influence and enable education beyond the classroom, putting pressure on schools to adapt to a 
more flexible model beyond the current set-place, set-time model.  We have all known of the 
personal-time work-time overlap that technology allows (for better or worse); this could work in 
a positive way by allowing any free time to be just as educational as time in the classroom.  In 
fact, some emerging models of instruction such as “The Inverted Classroom”, take parts of 
instruction out of the classroom altogether (Talbert, 2012). 
Issues that can become more pronounced as schools embrace this flexibility are also 
foreshadowed in the findings above. As schools push activities and content out onto the internet 
to increase transparency, the need for proper rules of behavior appropriate for this new milieu of 
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learning will need to be established to maintain social integrity and tolerance for members of 
online learning communities. Also, as more educational content get placed on the internet, there 
will also be greater scrutiny to ensure that content is compliant with intellectual property laws. 
As government-regulated and funded organizations, legal compliance of schools using and 
posting content online would be paramount. Fortunately, “ethics and responsibility” is one of the 
key building blocks of LwICT, that can help support and address online conduct issues and 
copyright concerns (Government of Manitoba, 2006, p 8.).  
Alexander (2009) attempts to understand how future technology impacts education by 
understanding how to predict emerging technologies.  Some methods of predictions include the 
environmental scan, expert opinion, prediction markets, scenarios, and crowdsourcing. The 
author used the Delphi method to confirm future trends toward ubiquitous information, access 
and collaboration, citing major collaborative studies mentioned previously in this text.  Our 
ability to make decisions on future directions to educational practice will, in part, be determined 
by our ability to apprehend the future, even if we are confounded with multiple unknown 
unknowns that bring about unanticipated change. 
One future prediction cited in Alexander (2009) points to a future trend that is already in 
development.  The internet is currently in a stage of development called Web 2.0, or often called 
the interactive web, where social sites such as Facebook, and interactive wikis have emerged.  
When the internet was first introduced, up until about 2007, web sites were largely just 
presenting information, and information was often one-way from the web site to the user (called 
Web 1.0).  As the web becomes more personalized and interactive, the trend points to a possible 
Web 3.0 (Collier, 2008, as cited in Alexander, 2009).  In the web 3.0 scenario, the internet 
becomes more of an applications service, where online experiences for personal, business or 
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professional use all exist and connect seamlessly “within the cloud,” where information and 
services need not be tied to a computer but any device that may be internet-capable.  In just the 
few years since this model was conceived, smartphones of today are already poised to be the 
Web 3.0 devices capable of combining all information related services for individuals, bringing 
together information applications for anywhere, anytime, anyplace information exchange - no 
computer required.  The predictions above are only a few years old, and are already a reality with 
the increasing use of mobile computing. 
Recent research has indicated that this trend toward greater use of mobile devices by 
teens is not slowing down.  Lenhart (2012), reported that 77% of American teenagers have cell 
phones.  The median number of texts has risen from 50 per day in 2009 to 60 per day in 2011; 
older girls remain the greatest texters with a median of 100 texts per day (p. 2), equating to 
roughly 3000 texts per month or 36,000 per year.  31% of teens 14-17 indicated they had 
smartphones, up from previous studies.  Smartphone owners are also the most likely to use tablet 
devices and go online (p. 3).  Interestingly enough, the reasons for texting have not significantly 
changed, even though the usage has become greater (p.10).  
While other communication methods among teens have remained relatively steady over 
time, text messaging shows sustained grown over time; use of traditional technologies such as 
landline phones and email is low and on the decline (Lenhart, Ling, Campbell, & Purcell, 2010, 
p. 2). Smartphones, once too expensive for teens, are being used more and more by teens for 
their added features such as playing media (music and video), taking pictures and recording 
video/audio, as well as internet access; less privileged teens, who would not have a computer and 
internet connection at home due to cost are using their cell phones for internet access, helping 
them bridge the digital divide (p.56). 
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Looking at local data from the recent past, Canadian internet usage statistics continue to 
point to trends toward greater internet and cell phone use.  Statistics Canada (2011), reported that 
79% of Canadians had access to the internet, 81% for urban areas and 71% for those in rural 
areas. Populations with 10,000 or more reported that 96% used a high speed connection, while 
overall three-quarters reported using a high speed connection. Meanwhile, Canadians continued 
to spend more on cell phones, up 13% in 2009, surpassing spending on land lines for the first 
time (Statistics Canada, 2010). Among spending categories, technology expenditures remained 
high regardless of a downturn in overall economic performance, indicating that technology is 
thought of as essential as housing or transportation, where spending levels were proportional to 
previous years. 
Technology use by teenagers is perhaps the most telling to what effects technology could 
have on high school educational practice. An extensive study by Rideout, Foehr, & Roberts 
(2010) explored the media consumption of 8 to 18 year olds, examining usage of TV, computers, 
video game, music, print, cell phones and movies.  Data indicated that the amount of time spent 
per day with all media has increased from 6.3 hours to 7.6 hour from 1999 to 2009; showing only 
a decrease in the amount of time in the print category (p. 2).  Computer usage by 8- to -18year 
olds has increased almost a half-hour per day overall from 2004 to 2009 (p. 24); the greatest 
increase in computer usage was an hour in the 11- to 14- year old groups, with daily usage of 
1.76 hours.  Internet usage statistics indicated that social networking was used the most at 29 
minutes of the overall time, with games second and video websites being third.  It is interesting 
to note that social networking is the only new category to arise in the past five years and has 
quickly become the most widely used internet application. Other categories had been included in 
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past surveys, where their use supplants traditional media activities, such as watching videos 
online rather than watching broadcast television. 
Although overall trends for media usage among teens have shown increases in almost 
every category of use, the way they use technology reveals that overall use may be significantly 
higher. Because of the increase in availability, teens are more likely to multi-task their media, 
working on the computer while listening to music and texting concurrently. This means that 
while their media use per day may be 7.6 hours per day, their overall media exposure is 10.75 
hours per day (Rideout, Foehr, & Roberts, 2010, p. 11).  This is a marked increase from 1999 
levels. 
While teenagers are seen as trendsetters when it comes to technology usage, institutions, 
such as education, are resistant to change.  Anderson (2010), looked at the effects of the internet 
on the future of institutions by the year 2020. While indicating that institutions will change to be 
more efficient and responsive, 20th century models may persist until forced to do so (p. 6).  This 
change brought on by technology, will change the way organizations work, often because of the 
demands of stakeholders. Change, ultimately, may only take place when stakeholders are in 
charge: “The major change will come when ‘digital natives’ are in control of institutions” (p. 6). 
Organizational change may be more difficult as it involves changing perceptions and behaviors 
regarding technology. 
One such technology issue that has been controversial and has conflicted with 
institutional barriers is cell phone use in school. Although used widely by most teens and are 
valuable communication tools, 62% of teens not allowed to use them in the classroom and 24% 
of teens are forbidden from having them at school at all (Lenhart, Ling, Campbell, & Purcell, 
2010, p. 82).  Extrapolating using these numbers, the exclusion rate for cell phone use for 
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educational purposes is 88%. Only 12% indicated they were allowed to have them at school at all 
times. At this author’s school, a ban on cellphones in school was only lifted in the spring of 
2010, after years of lobbying by students that having cell phones in school is more of a benefit to 
them rather than a hindrance to learning (Portage Daily Graphic, Feb 12th, 2010). Whereas 
school staff generally were able to have their say in banning cell phones in school, student 
stakeholders were able to take action and change the institution for the inclusion of technology.  
However, teachers still had the final say as to whether students could use them in class. 
Affordances of Technology in 21st Century Education 
Technology is able to provide a fundamental shift in the activities of teaching and 
learning. The individualization of technology opens up the possibilities of individualization of 
education, offering the potential to engage and enrich students on their terms and to their greatest 
benefit. Technology allows students to analyze and synthesize, providing the tools to create, 
debate, and innovate, all the while extending our intellectual abilities.  As Collins & Halverson 
(2009) stated: “Computer tools greatly extend the power of the ordinary mind in the same way 
that the power tools of the Industrial Revolution extended the power of the ordinary body” (p. 
11). This revolutionary change brought about by technology may require revolutionary changes 
to education. 
Affordances of technology in the 21st include the ability to question current educational 
practices. “What Does it mean to be educated in the 21st Century” was a question, the name of a 
report and the main topic of the Open EdTech Summit in Barcelona, 2008.  Glenn (2009) in 
reporting on the event, described both the dynamics shaping the 21st century educational 
landscape, and the requirements to meet the educational demands of the next century. Some key 
dynamics shaping 21st education include a shift from content models emphasizing the 
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consumption of knowledge to sense making models used to sort out the overwhelming 
availability of information; real student-centered approaches that provide greater access, 
empowerment and customization by students; educational activities that focus on applying 
knowledge and solving practical problems with collaboration; technology that allows greater 
possibilities with mobile computing and other technologies, inside and outside the traditional 
classroom. These dynamics will require the development of new literacies such as the abilities to 
“find, filter and apply the swelling sea of information that surrounds them” (p. 5). Schools will 
need to be more dynamic by deemphasizing age-grade groups and enabling collaboration outside 
school and reaching for fewer, higher standards, and using technology to align learning needs 
with the right delivery channel. 
Two themes in educational technological reform involve openness and individualization; 
that of an education not restricted to classrooms and schools, and customized for each student 
rather than a single curriculum for all.  Harris and Estes (2008) outline school policy to help 
reach these goals: 
 Education programmes serving the needs of all students, directed towards 
assurances of equality of opportunity for every student to have a successful and 
full quality of life, in school and after graduation. 
 Curricula and programmes offering comprehensive learning opportunities related 
to vocational, interpersonal, family life, citizenship, health and anesthetic 
knowledge, as well as basic skills, values and behaviours. 
 Learning experiences in all programmes and activities that are meaningful, 
purposeful and satisfying for each individual student. 
THE EFFECTIVENESS OF TECHNOLOGY INTEGRATION 38 
 
 
 Instructional activities in all programmes that provide for active and collaborative 
engagement in learning tasks. 
 Curricula, materials, programmes and practices that promote respect for and the 
valuing of all cultures, as well as an understanding of the global character of 
society. 
 Recognition and acceptance of the reality of multiple intelligences of worth and 
differentiation of learning expectations for every student (p. 104). 
The ability of institutions to educate their students wherever needed based on individual need is 
part of what it means to be educated in the 21st century. 
Effective affordance of technology often requires an examination of pedagogical 
approaches using technology. Webb (2005), examined effective activities for conceptual 
development, and analyzed different aspects of affordance to the specific learning objectives. 
Using simulation software, students took an experimental approach to a particular problem, 
having the ability to run multiple scenarios and plot results; students were able to hypothesize 
and exchange ideas with other students. Important characteristics of these lessons were: student-
centered, active, problem-based, understandable objective, problem or hypothesis, collaborative, 
and student can choose their investigative path. By choosing appropriate pedagogical approaches 
to learning using technology, Webb was able to affect cognitive change in an active way, in 
keeping with real developments in science. 
An important component of 21st century education is the ability to bring education out of 
the classroom.  Baek and Freehling (2008) studied low-income high school students and 
measured their utilization of the internet to complete school assignments at home. Results 
showed that 70% were able to complete their work on the internet utilizing email, search 
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engines, educational websites, chats and message boards (p. 40). Students reported a preference 
for internet assignments at home due to their independence and being able to combine leisure 
time activities with their school work. Some students found that for some assignments, the lack 
of support at home hindered their progress. The perception of completing school work faster than 
they would in the classroom was a motivating factor in their preference to complete school work 
at home on the internet (p.53). 
One way to take learning out of the classroom entirely is the use of virtual schooling to 
facilitate learning. Instant Messaging (IM) in the context of virtual school was studied by 
Murphy & Manzanares (2008) to examine their affordances and challenges. As part of distance 
learning software Elluminate Live™ the IM is used to have text-based, live discussions during a 
class session. Murphy & Manzanares studied instructional affordances, comfort and presence, 
classroom management, and social presence.  IM, to teachers, was seen as a rapport builder, 
allowing students to communicate in ways students were used to, allowing them to pose 
questions, provide feedback, and promote discussion, clearly instructional advantages and highly 
motivational to students.  Students were very familiar with the technology, which to some 
teachers would prove a classroom management issue, by having conversation go in multiple 
directions. This was establishing a social presence most students were used to but not necessarily 
teachers. The study, although positive about IM and its ability to develop a rapport with students 
requires that teachers need more professional development in using IM in a distance learning 
environment. Students also need to be trained in the proper use of IM in the learning context. 
Avatars and virtual environments in education offer the student the ability to have a 
manifestation of themselves within a created environment to support student learning. Falloon 
(2010), discussed the use of avatars within educational contexts to enhance engagement, 
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communication, collaboration and cooperation with learning activities, key goals in 21st century 
education. MARVIN is a multimedia presentation tool that presents content and information 
within a virtual-environment using avatars.  MARVIN was used to communicate outcomes from 
a unit of learning.  The use of MARVIN provided students with a flexible and creative medium 
that was highly engaging, not only for students, but for a number of teachers as well (p. 116).  As 
a presentation medium, students found MARVIN motivational because they did not have to 
present themselves, the avatar took all the pressure, leaving students able to be creative in their 
presentations.  Students in this study were also able to collaborate more effectively and convey 
their message to their intended audience.  This study showed that a virtual environment for real 
learning outcomes is possible and effective with the use of technology. 
The use of video games in pedagogy provides opportunities to engage students as this is 
an activity that teens enjoy a lot of in their spare time (Lenhart, Ling, Campbell, & Purcell, 
2010). Specific approaches to integrating video games have been studied. Ke (2008) looked at 
specific cognitive development for math outcomes, comparing students who used video games to 
those who used traditional paper and pencil activities. An important aspect of this study was the 
use of individual, competitive and cooperative goal structures in learning activities measured 
with test, attitude, and metacognitive scores. Ke (2008) was able to show that students who used 
video games are more effective in promoting math outcomes, due to their increased level of 
engagement. Results that showed that video games promoted greater cognitive development 
regarding learning outcomes was not supported, however greater achievement under a 
cooperative goal structure for cognitive, metacognitive and motivational mathematical learning 
outcomes was partially supported (p. 549).  The mixed results still express a purpose in video 
game use in pedagogy: “The study findings suggest that computer games, compared with paper-
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and-pencil drills, are significantly more effective in promoting learning motivation but not 
significantly different in facilitating cognitive math test performance and metacognitive 
awareness” (p. 552). An engaged student is one that returns to activities they enjoy rather than 
abandoning activities that provide no positive affect to continue cognitive activity. 
An intriguing look at video games was undertaken by Apperley (2010). Applerly 
explores key features of video games and how they can be developed into tools for the English 
and Literacy classroom.  Approaching video games as an alternate literary form with its own 
narrative development, Apperly describes two terms, the “cybertext” and the “ergotic.” To 
describe simplistically, the narrative developed in the game is called the cybertext, while the 
choices made in the game to develop the cybertext is called the ergotic (p. 13). Unlike reading a 
literary form, ergotic tasks may involve player motion, visual, aural and narrative information 
provided by the game which all provide meaning to the player. The ability for the game to 
develop meaning is established by all the possible ergotic tasks designed into each game.  The 
sum of ergotic tasks through the game develops the cybertext of the journey of the player 
through the game.  Like literary text, the cybertext can be interpreted by the player; unlike 
literary forms, however, the interpretation of the cybertext can influence the ergotic based on 
desired outcomes.  Differentiated interpretations can lead to many non-official meanings from 
the cybertext; unlike a literary work where there are often official meanings to the text. Apperly 
suggests an approach to literacy using gaming that accounts for the complexity of both the 
ergotic and the cybertext. This suggested that, rather than video games reducing literacy among 
teens, proper understanding of the literacy of video games can lead to more complex, 
meaningful, individualized interpretations regarding this form of media. 
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Changes in Teacher Practice and the Infusion of Technology into the Classroom 
Trends in the development of technology indicate that as technology usage becomes more 
ubiquitous there is less need for a specific place and time for education. Williams (2005) looked 
at the tensions and directions education will need to face over the next 25 years. Given a job 
market of multiple concurrent jobs, learning environments must be established to help reprogram 
individuals for the endlessly changing tasks of multiple jobs (p. 4). Somewhat contradictorily, 
schools are asked to conform to produce precise outcomes to help meet stringent standards of 
specific jobs. The ability to meet demands of industry and the use of technology to provide just-
in-time personalized learning outside of the school setting at much lower cost than conventional 
courses may result in a number of scenarios for education including: an extended market for 
education, learning networks for the workforce, and schools as social centre (p. 327).   
The transformation of traditional schools may be brought about by eLearning objects, 
learning networks, or other technologies that can be customized for the student and the 
organization requiring specific skills from their employees. The lesson for today’s education 
system based on these possibilities is that schools need to transform to become places to help 
students develop capabilities and capacities for change, not bodies of knowledge that will 
quickly be obsolete: “The point of education should not be to inculcate a body of knowledge, but 
to develop capabilities: the basic ones of literacy and numeracy as well as the capability to act 
responsibly towards others, to take initiative and to work creatively and collaboratively” 
(Leadbeater, 2000, p. 111, as quoted in Williams 2005, p. 332). Student education becomes more 
holistic under this model, connecting them to a greater outside community utilizing their own 
motivations to succeed. 
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Deemphasizing learning within the institution can provide greater authentic learning 
within the community. Service Learning Projects are a way to apply technology directly outside 
the classroom while benefiting the students and the community.  Using the construction of 
Habitat for Humanity homes as the service project, Bonnette (2006) set the criteria of the 
projects as being able to provide opportunities for students to apply their skills, strengthen their 
problem solving abilities, develop habits of dependability and cooperation, satisfy a real need, 
have measurable outcomes, benefiting a student’s self-worth, and provide an understanding of 
the community (pp. 6-7).  Outcomes for projects are therefore not just about the use of 
technology but also their effects on the community and the connections to other fields of study.  
Authentic applications of technology, solving real problems help to develop the whole student, 
supports student learning in the cognitive, social, behavioral, and affective domains. 
Technology transforms our ability to interact with the world. This is no less true in the 
classroom where changes in classroom activities are brought about by technology use. Often 
these activities are student-centered applications of knowledge, where skills and understandings 
require a focus on the process of learning rather than the product (Hennessy, Deaney, & 
Ruthven, 2005, p 269). Under this ICT integration model, teachers change their pedagogic role 
from transmitter, authority, and organizer of knowledge, to role as facilitator or guide of the 
activities to create the best learning environment to achieve high level goals. The student 
becomes the active learner using technology, being able to question, and make decisions to 
resolve problems. This gradual release of control is a key shift required to allow technology to 
have its greatest effect towards individualized student success in the technology enabled 
classroom. 
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Specific efforts to integrate technology into the classroom are mandated by the 
Government of Manitoba and outlined as Literacy with Information and Communication 
Technology (LwICT). The LwICT framework document defines Literacy with ICT:  “Literacy 
with ICT means choosing and using ICT, responsibly and ethically, to support critical and 
creative thinking about information and communication” (Government of Manitoba, 2006, p. 8). 
It is not a curricular document prescribing outcomes but a framework document for integrating 
technology across all curricula, describing learning methods and teaching strategies to be used in 
all grades and subject areas. It is a developmental continuum for learning focusing on what 
students can do when technology is infused into the classroom while exploring existing concepts 
across the curriculum. 
LwICT is a method of learning that places the student its center. ICT is a tool to help 
understand information and facilitate communication. By facilitating understanding and allowing 
students to communicate about information, teachers are utilizing a specific approach to 
education that allows students to understand learning itself. The approach to education is 
humanistic and student-centered and affects parts of the LwICT framework.  
The philosophical foundations for the LwICT document rely upon progressivism and 
humanism. Progressivism places heavy emphasis on how to think rather than what to think. 
There are 5 big ideas in the LwICT document which describes steps to cognitive understanding: 
plan and question, gather and make sense, produce and show understanding, and communicate. 
LwICT also describes the approach as working across the curriculum, which is a progressive 
idea. There is also heavy emphasis on inquiry, problem solving and communication as methods 
of learning. Humanism is prevalent as a philosophical foundation as the LwICT curriculum also 
stresses affective ideas such as responsibility, social implications, collaboration, and motivation 
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and confidence. Striving for intellectual independence, there is a gradual release of responsibility 
from the teacher as students become more self-directed in their ICT skills. This eventual self-
determination, given to the student over time by the teacher, is humanistic education at work. 
These philosophical foundations are key to ICT as a learning method because they allow learning 
to be both student-centered and also subject independent. 
LwICT draws heavily from the field of cognitive psychology. It uses the theories of 
Piaget, Vygotsky, Bruner and others to help develop a curriculum that helps to meet the needs of 
diverse learners. Cognitive psychology is interested in the nature of learning and how individuals 
organize new knowledge. It is also concerned with how individuals use their new knowledge for 
new understanding. LwICT uses the cognitive developmental theories to reinforce cognitive 
development over time (from grades K-8). This continuum approach bridges subject matter by 
reinforcing an approach that can be used in any grade and at appropriate developmental time 
frames. 
The LwICT also draws upon a constructivist approach. This is a highly interactive 
process, where personal meaning is derived from new information in a social context. 
Information is integrated with known information and applied to new situations. The stages of 
cognitive development determine the level of complexity of the interactions and deepen their 
understanding. Students can deepen their understanding by restructuring and reorganizing their 
understanding using a variety of reasoning skills. Students can demonstrate their new 
understanding by creating original products. Marzano’s five dimensions of understanding and 
attitude are used as a developmental model, which include: developing positive attitudes and 
perceptions, acquiring knowledge and skills, extending and refining knowledge, using 
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knowledge meaningfully, and developing productive habits of mind (Ornstein & Hunkins, p. 
116). 
Many of the “Big Ideas” presented in LwICT represent a constructivist approach. 
Constructivism places the learner as the active person in the process of thinking, learning and 
coming to know. It is a participatory process where the learner must be engaged in internalizing 
and reshaping information. Students can be cognizant of the procedure used to create 
understanding and know what it means to understand knowledge. The five “Big Ideas” of 
LwICT do just that. By being able to: plan and question, gather and make sense, produce to show 
understanding, communicate, and reflect, students not only are able to understand and 
demonstrate understanding of new knowledge, but they also have a procedure that they can use 
to help understand all knowledge, not just what is required based on subject matter. This 
metacognitive approach to learning is extremely useful in this modern age when there are no 
longer barriers or controls on information. Students have access to virtually unlimited amounts of 
information and they must have a method of being able to process such information on their 
own. By following the cognitive procedure many times over the course of their grade K-8 years, 
perhaps they will have internalized the process so as to not need the teacher as a guide, which is 
also one of the goals of the curriculum (Government of Manitoba, 2006, p. 16). 
Critical and creative thinking play an important role in cognitive development. Perhaps 
because of the nature of ICT or that society in general is becoming more diverse, problem 
solving and critical thinking is becoming a necessity. As we analyze, categorize, interpret and 
evaluate ideas, critical thinking is necessary to place value on information. By applying evidence 
from many sources, validity, perspective and bias can be analyzed to determine the value of the 
information. Being able to make decisions on value of information is also an important 21st 
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century skill since the internet does little to screen information that may be incorrect, erroneous, 
incredulous or even fraudulent. 
Creative thinking is divergent. It takes ideas from many perspectives and can put them 
together in unexpected ways. This requires the ability to question accepted principles and 
problem solve in ways that may bring together many diverse ideas. Typically “new ideas” are the 
result of creative thinking. The production of product to demonstrate understanding in LwICT 
typically requires creative thinking. Generating new ideas leads to invention and processes that 
converge to find unique solutions that demonstrate their ability to think critically. 
LwICT’s “Stages of Thinking” (Government of Manitoba, 2006, p. 15) is a 
representation of Bloom’s taxonomy of learning which describes learning from lower level to 
higher level thinking skills. Once again, as our information explodes and our knowledge expands 
rapidly, the need for analysis, synthesis and evaluation increases to provide cognitive structure 
and meaning to learning. It is only through reaching the higher levels of cognition that deeper 
understanding can be achieved. Of course, this hierarchy of learning exists in all subjects and 
grade levels, however, the LwICT approach presents a subject-independent approach that 
teachers may choose to use in any grade, subject or topic context, even though the thinking skills 
taught may be the most important skills acquired in the process. 
LwICT is not simply a way to integrate technology into the curriculum, it a method of 
integrating the new realities of the information age into a new teaching and learning paradigm. 
The incredible change in the access and flow of information has released teachers from the role 
as information gatekeepers to that of guides to information that students are constantly being 
exposed. This releases the teacher of the mundane tasks of facts recitation and the student of fact 
regurgitation. Both teacher and student can interact with the information that is rampantly 
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available and develop higher level thinking skills to analyze, organize, place value on content 
and produce product to demonstrate understanding. 
Student-centered pedagogy 
The ability of technology to individualize access and create an abundance of information 
for students anytime and anyplace facilitates a shift in teacher pedagogy.  Whereas models of 
pedagogy in the past rely on a scarcity of information flowing from the teacher to the student, 
teacher activities in the age of information abundance necessitate a change in teacher roles from 
information providers to information guides.  This is one example where technology affords, or 
perhaps necessitates, a shift in pedagogical orientation toward student-centered approaches. 
Student-centered pedagogy puts the focus, choices and activities of learning on the 
student. O’Neill & McMahon (2005), discuss student-centered learning and it implications on 
teaching.  Some principles of student-centered pedagogy include:  greater responsibility for 
learning, involvement and participation in the learning process, learners work together to 
promote growth and development, the teacher becomes a facilitator and resource person, 
affective and cognitive development occur together, and the student reflects on their changes 
through the learning process (pp. 27-28).  Student-centered learning places importance on active 
learning, discovery and independence; in polar opposite to teacher-centered learning, in which 
students are passive and have less choice. 
Under the student-centered learning model, choices are given to students, and teachers 
guide activities toward learning outcomes. This new student responsibility brings up the issue of 
motivation in learning.  In making the shift from teacher to student, motivation on the part of the 
student is an important factor.  The problem as seen by Albrecht, Haapanen, Hall and Mantonya 
(2009) is that as students get more control of the learning environment, promoting intrinsic 
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motivation is increasingly important to increase school success. A key idea in the use of 
technology integration is that of “engagement,” which necessitates the development of intrinsic 
motivations to learn, where the benefits to learning are the tasks themselves rather than the 
extrinsic rewards for completing a task. 
The importance of internal motivation is echoed by Mader (2009), who experimented 
with the removal of external incentives as a teaching tool to help her students understand the 
importance of developing meaningful teaching experiences that can promote intrinsic motivation 
in students.  The requirement of schools to utilize standardized testing and grading systems 
reinforces a contingent reward system that may counteract internal motivation.  Contingent 
rewards are based on a performance of a task, rather than its process, which can reduce the value 
of a task, reduce openness and honest dialogue, and may not sustain motivation once removed (p. 
148).  The experiment showed that:  “Removing external judgment helped these participants 
better understand that good teaching paves the way to better learning and better classroom 
management. Indeed it is the primary road on which students become self-motivated, lifelong 
learners” (p. 153).  As technology integration increases, requiring greater student engagement, it 
will be increasingly important to develop teaching practices that provide meaningful contexts 
toward internal motivation. 
Creating meaningful contexts for students involves designing the educational conditions 
for improving development and the learning process.  Mooij (2007) set out ICT conditions to 
differentiate and integrate learning differences for the instructional management and self-
regulation of students. Using contextual learning theory, Mooij stated: “In order to optimize the 
learning of each student, curricular and instructional characteristics should be based on the 
learning characteristics and strategies of the individual student…When such matching does not 
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occur across a longer period of time, negative motivational, emotional, behavioral, cognitive, or 
social effects may be the result” (p. 1503).  ICT designed to create meaningful contexts include 
constructing diagnostic, instruction, management, and system elements that can effectively 
individualize instruction. 
Chu, Hwang, & Tsai (2010) experimented with the use of Mindtools developed to assist 
students in observing and classifying learning objects in the real world.  Their experiment 
allowed students to use a mindtool and mobile phones to classify learning objects.  Students 
using the mindtool were able to start with characteristics they knew and build toward a 
classification, customized to their specific level of understanding. This context-aware approach 
was able to bring together ICT resources with a customized learning approach. The use of mobile 
computing was highly motivating for students and improved the learning achievement of 
students using this approach over students in a classroom using paper charts as classification 
tools. This approach, although effective, requires a use of technology and instructional design 
principles that are a huge leap for most teachers. 
The use of problem-based learning (PBL) is a way bridge the gap toward student-
centered approaches for teachers who believe teaching should be teacher-centered. Park & 
Ertmer (2007) used a PBL approach for a pre-service teacher educational technology course to 
determine if teacher beliefs would be influenced by the use of PBL to shift their instructional 
focus towards a student-centered approach. Their study assessed teacher self-efficacy beliefs, 
pedagogical beliefs and beliefs about the instructional value of computers. Students in the course 
were presented with a scenario where they recently acquired a number of computers for their 
classroom and needed to develop lessons to integrate the technology in their pedagogy (the 
problem). Once this task was complete they were asked to create a digital portfolio in preparation 
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to apply to a new position in the school district.  Meanwhile a control group of students reviewed 
different multimedia programs that could be used in the K-12 curriculum, evaluating them with 
forms; this group was entirely instructor-led. Participants in the PBL group recorded a significant 
change in their pedagogical beliefs regarding lesson plans, student roles, curricular 
characteristics, learning goals, and types of technology use.  In all these categories a shift from 
teacher-centered to more student-centered approaches resulted. This study indicates changes to 
teacher practice toward a student-centered approach can occur; this is important because student-
centered learning is an important affordance of technology integration in the classroom.  
Issues and Incongruities in ICT Integration Efforts 
Technology adoption by teachers involves accepting a change in teacher practice. 
Perceptions about technology can affect a teachers’ intention to use technology. Pierce & Ball 
(2009) looked at secondary mathematics teachers’ perceptions of possible barriers and enablers 
to their intention to use technology in their teaching. Attitudes toward teaching mathematics with 
technology, perception of the value of technology, and perceived barriers were studied using a 
survey of 92 teachers.  The results showed that a positive attitude exists toward using technology 
and that students would enjoy the technology, however, many believed that students wouldn’t 
understand math unless they did it by hand first, rather than using technology.  Perceptions of the 
value of technology indicated that respondents understood that they are expected to use 
technology, while a sizeable number of respondents thought students would be just pressing 
buttons rather than learning math. A number of barriers were indicated in the responses including 
not having enough time to cover course material, to not knowing enough about technology to 
worries about technology not working when needed. This study indicates that putting technology 
in the classroom is one aspect of effective technology integration and that “professional 
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development for teachers needs to address attitudes and perceptions as well as technological skill 
development” (p. 315). The perceptions and beliefs about technology are an important causal 
factor in effective technology integration. 
Despite the promising possibilities and tools available to teachers to use technology to 
change practice and improve student outcomes, a number of issues persist. Palak & Walls (2009) 
used a mixed-methods approach to examine the relationship between teachers’ beliefs and their 
use of technology in the classroom to determine if teaching in a technology-rich environment 
would change teacher practice toward a student-centered approach.  Only PK-12 teachers 
actively using technology in technology-rich schools were selected for the study.  Teachers were 
interviewed, observed, and completed a survey instrument to examine their use of technology 
and their pedagogical beliefs. Their findings show that despite extensive use of technology, 
“teachers’ positive attitudes toward technology do not necessarily have the same influence on 
student technology use and instructional strategies that are compatible with the student-centered 
paradigm such as cooperative and project-based learning.” These findings indicate that despite 
enthusiasm, and extensive use of technology, the ability to shift teacher beliefs toward student-
centered pedagogy may involve more than just using technology in the classroom. 
Researchers studying the issue of effective technology integration into pedagogy have 
cited that technology needs to be integrated with teacher content knowledge and pedagogical 
knowledge fully to affect practice. Harris, Mishra, & Koeler (2009) argue that past efforts at 
technology integration rely too heavily on technology without proper consideration to content, 
pedagogy and context.  Using the Technological Pedagogical Content Knowledge (TPACK) 
model (Mishra, 2008), they argue that historically technology integration efforts fail to address 
the importance of content, pedagogy, and context. 
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Technology integration approaches that do not reflect disciplinary knowledge 
differences, the corresponding processes for developing such knowledge, and the 
critical role of context ultimately are of limited utility and significance, as they 
ignore the full complexity of the dynamic realities of teaching effectively with 
technology. Understanding that introducing new educational technologies into the 
learning process changes more than the tools used—and that this has deep 
implications for the nature of content-area learning, as well as the pedagogical 
approaches among which teachers can select—is an important and often 
overlooked aspect of many technology integration approaches used to date (p. 
395). 
Harris, Mishra, & Koeler utilize the TPACK model in suggesting possible learning 
activity types within a particular content area and matching them to technologies that support the 
learning activity congruent with a student’ needs and preferences in service with the curriculum 
context.  They suggest numerous activities within activity types that use technology while 
utilizing the TPACK method including:  Knowledge-building activities, convergent knowledge 
expression activities, and divergent knowledge expression activities.  Using TPACK activity 
types teachers can use content, pedagogy and technology in ways that supports the curriculum 
and the student in ways that most effectively utilizes technology that puts the student at the 
center of learning. 
High-profile efforts to integrate technology, such as one-to-one laptop programs, have 
received criticism for not living up to their promises of improving student achievement.  Weston 
& Bain (2010), address these concerns by looking at more fundamental issues of technology 
integration.  Although a one-to-one laptop program offers the pinnacle of technology integration, 
THE EFFECTIVENESS OF TECHNOLOGY INTEGRATION 54 
 
 
educational practice that is idiosyncratic, non-collaborative, non-differentiated, and uninformed 
about best practices will fail to improve student success regardless of technology use.  They 
suggest that the opportunities offered by technology need effective school reform to result in 
cognitive gains in students. Technology, they argue, needs to empower teacher professional 
abilities, i.e. improve pedagogy, in ways that increases teaching effectiveness, similar to the way 
that CAD (computer-aided design) can improve a structural engineers; no such equivalency 
exists in the teaching profession (p.10).  They suggest a six step process to bring about this 
change, focusing on the organization of the major stakeholders: students, teachers, school 
leaders, and parents. Each stakeholder would be an active participant in the learning process, 
engaged in creating, adapting and sustaining the community of rules, values, and practices to 
improve student success. The feedback from each stakeholder and process would inform best 
practice for each student using technology in an organized, synchronized way. Cognitive gains 
“are only possible when technology, in the form of cognitive tools, aids in the gathering, sharing, 
and managing of feedback and adapting instruction in ways that enhance instruction and improve 
learning” (p. 13). The inability to greatly improve student success is the result of a school system 
unwilling to change to help students individually and in a coordinated way. 
Similar incongruities exist in a report by Grunwald Associates, on behalf of Walden 
University (2010), which dispels five myths related to teacher integration of technology and 21st 
century skills. Although the report emphasizes the value of technology on student learning and 
engagement, questions about teacher preparedness and ability to change practice are revealed. 
The first finding is that although teachers use technology to support learning, it is not used often 
as an instructional tool (p. 8).  The first myth in the study is that newer teachers will have greater 
access and use of technology in the classroom; results show that even though newer teachers use 
THE EFFECTIVENESS OF TECHNOLOGY INTEGRATION 55 
 
 
more technology personally, there is no significant difference compared to more experienced 
teacher groups.  The second myth is the belief that technology can only benefit high-achieving 
students; this belief is false in that most teachers and administrators see benefits to all groups of 
students.  Myth three states that if students are comfortable with technology then teachers’ use of 
technology is less important to student learning; this is false, in that a teacher with frequent 
technology usage report greater benefits to student learning.  The fourth myth says that teachers 
and administrators have shared understanding about classroom technology use and 21st century 
skills; this is a misnomer, as each group has different perceptions of expectations of use and 
support of technology.  The fifth myth is that teachers feel well prepared from their teacher 
education programs to effectively incorporate technology into classroom instruction when, in 
fact, teachers believe that their pre-service programs did not prepare them adequately. The 
general finding of this study suggest that teacher training is required that focuses on both 
technology and 21st century skills, revealing a need to change the training practices in the 
profession of teaching. 
Studying the technology use of teacher candidates, Cockerline & Nantais (2010), looked 
at a group of ‘Digital Native’ teacher candidates to determine if integrating technology into 
instruction would follow from their inherent technology abilities.  Participants in this study were 
enrolled in a post-Baccalaureate program at Brandon University and had the following 
characteristics:  a mean age of 24.5, 90% reported having high speed internet, as well as having 
used computers for 14 years, and the internet for 10 years.  The authors first measured how 
‘digital’ their participants were in comparison to a standard ‘Digital Native’ construct.  They 
then compared their use of technology that would also likely be used for learning and instruction.  
Their findings concluded that their teacher candidates indeed fit the ‘Digital Native’ construct, 
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but that these technological capabilities did not translate into technology skills that might be used 
in the classroom.  Students generally reported that their skill level in word processing, e-mail, 
and search applications were not highly developed, meaning that “Applications which might be 
considered for classroom teaching purposes scored low on teacher candidates’ frequency of use” 
(p. 54). Further examination revealed little connectedness between ‘Digital Native’ applications 
(such as social-networking, music) to applications that may be used in the classroom.  This study 
indicates that there is not a pre-disposition to the use of technology that the ‘Digital Native’ 
generation of teachers can apply to their professional practice. Based on these finding, specific 
training on integrating ICT into pedagogy seems warranted regardless of teacher candidate’s 
previous use of technology, as ICT integration into pedagogy is a professional skill set rather 
than simply a personal use. 
Conclusion 
The ubiquitous nature of technology in our society means that the context of technology 
matters; education, like other professions will need to recognize future impacts and adapt to the 
possibilities of technology. Research indicates tremendous opportunities to engage and enhance 
student learning where the student is actively involved in learning with technology, and where 
the student is the focus of instructional activities.  Issues concerning a digital generation gap and 
the traditional profession of teaching may make the integration of technology more difficult to 
achieve.  This study is aimed at gathering data to explore the different contexts of technology use 
by teachers to develop correlations between different uses of technology to help answer some of 
the questions concerning the integration of technology into the classroom. 
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Chapter 3: Research Methodology 
This study examined the correlations of teacher ICT use and pedagogy in the classroom 
in selected rural Manitoba high schools. Using a survey-based approach, this quantitative study 
collected data from high schools in rural Manitoba to examine the relationship between teacher 
use of technology and pedagogy based on developed criteria.  Aggregated data as well as 
categorical data was used to determine factors relating to the positive and negative correlations to 
teacher ICT use and the use of technology in pedagogy in the classroom.  The results of this 
study helped to establish correlations between technology availability and frequency of use for 
teachers, and provide insight into aspects that affect teacher pedagogy afforded by the 
availability of technology in rural Manitoba high schools. 
The Research Problem 
Technology integration into teacher practice has been shown as an effective way to 
engage and motivate students in technological age, enabling educational opportunities in 
disparate groups and settings (Baek & Freehling, 2007).  Studies indicate various adoption 
rates of technology into classroom usage based on a variety of factors (Ward & Parr, 2010; 
Palak & Walls, 2009).  Positive correlations of teacher use and classroom use of technology, 
however, often reflects a larger conceptualization of technology integration requiring an 
examination of teacher practice from more than only technology’s place in instruction 
(Harris, Mishra & Koehler, 2009).  Technology integration into the classroom is seen as a way 
of improving teacher practice to accommodate student-centered pedagogy, and the availability of 
technology for teachers is generally extensive (Ward & Parr, 2010). The focus of this study is to 
look at differentiated technology usage by teachers given the context of personal, professional, 
and pedagogical use in the classroom and the factors that may influence this usage. 




The Research Questions 
The study’s primary research focus was to determine if there are correlations between personal 
ICT use, professional ICT use and ICT use in pedagogy in rural Manitoba high schools and 
examined the various factors that may influence teacher ICT use.  Specifically, this study 
examined the following research questions: 
1. Are there any significant correlations between the availability of various forms of 
technology in the school and their frequency of use by teachers? 
2. Are there any significant teacher demographic factors that impact teachers’ 
personal, professional, and pedagogical ICT use? 
3. Are there any significant correlations between teacher personal, professional, and 
pedagogical use of ICT? 
4. Are there any significant correlations between teacher-reported pedagogical 
orientation and teacher professional and pedagogical use of ICT? 
 
Quantitative Research Paradigm 
Quantitative research seeks a positivistic view of social interactions (Creswell, 2008). 
Although social interactions are complicated and are shaped by many variables, clearly 
identifying variables and measuring their relationships can yield scientific certainty to 
educational hypotheses (p. 46).  A specific and narrow purpose as well as measurable and 
observable data can be used to reduce uncertainty.  The use of properly prepared instruments 
used to gather numeric data, as well as the use of a large sample size allow for an increase in 
both validity and reliability.  Statistical analysis can yield trends, relationships, correlations, 
predictions and confirmations of hypotheses’. Correctly conducted quantitative research can 
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correctly predict cause-effect relationships between variables using a small sample size that will 
be valid to a larger population (p. 55). 
Target Population 
The target population for this study was high school teachers in rural Manitoba high 
schools or Manitoba rural schools that contained high school grades.  Specifically, the majority 
of schools chosen for this study were from school divisions in rural Manitoba with grade 9 – 12 
high schools; a small portion of schools involved in this study were grade 7 – 12 schools where 
high school instruction exists. There are a number of reasons for choosing high schools for use in 
this study.  First, schools under the same grade model offer only high school courses.  Secondly, 
most teachers in these schools would teach only 9 – 12 courses and would not mix high school 
and non-high-school courses.  Also, schools within this geographic area have a predominantly 
agricultural economic base, making their socio-economic outlook similar.  As well, schools 
within a similar geographic area may share similar experiences and challenges of rural education.   
A total of 11 rural Manitoba school divisions, which included 21 high schools (including 
some grade 7 -12 schools) within these divisions, provided data for this study.  School 
populations within these participating schools ranged from schools with less than 100 students to 
schools with over 1000 students.  Geographically, schools were rural schools north, south and 
west of Winnipeg.  The majority of participating schools were in western and southwestern 
Manitoba.  Divisions and school were chosen to maintain a similar rural, socio-economic 
demographic profile. 
The study gathered various sample sizes of teachers from the target group from the 
schools chosen.  Each school was representative of the varying size of schools in rural Manitoba 
based on student population and therefore teacher population (from approximately 100 to 1300 
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students).  The target size was a percentage of the teaching staff of the designated high schools 
from the western, central plains, southwestern, and southern geographic areas in rural Manitoba; 
excluding all areas east of Winnipeg, and north of the 52nd parallel latitude.  (See Appendix I for 
a map of the survey area). 
Survey Design 
The overall examination of the correlations of technology integration was explored by 
gathering data in a number of categories to help answer the research questions.  A survey 
instrument was used to obtain information from teachers in the study.  The survey instrument had 
preset questions and responses with numeric data, largely of the Likert scale type.  By 
establishing characteristics within categories, an examination of the correlation between 
characteristics can be established.  This examination can lead to an understanding of the 
correlations or an understanding of the factors influencing correlations. 
  This study is cross-sectional in design, establishing a clear picture of teacher’s 
technology context with regard to demographic factors, technology availability, technology use, 
and technology integration into pedagogy.  The survey was administered to teachers subdivided 
into categories.  The following sections are in the survey:   
1. Demographic information 
2. The availability and frequency of technology use. 
3. Outlook on Teaching and Learning, examining the pedagogical orientation 
evaluation of teachers (either student-centered or teacher-centered). 
4. Teacher Personal Use of ICT. 
5. Teacher Professional Use of ICT.  
6. Student Use (teacher pedagogical use) of ICT. 
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 The survey first looked at a number of demographic questions at the beginning of the 
survey.  These questions established an important profile of the participant based on their years 
of teaching experience and main teaching subject area.   The profile information established 
possible experience-dependent correlations to technology usage in pedagogy, such as teacher age 
and technology integration, or inexperience with certain subject matter in technology integration. 
The majority of the questions in the survey were Likert-type questions with clearly 
constructed closed-response items with a number of pre-set choices.  There were open-ended 
questions included in the survey items to collect other responses.  Certain items involving types 
of technology used were carefully constructed to make direct comparisons between teacher 
personal use of technology, teacher professional use of technology and teacher pedagogical use 
of technology. Keeping similar questions across different sections of the survey was designed to 
improve the subsequent analysis of the data (see Appendix H to view the complete survey). 
Although paper-based surveys are a part of traditional survey design, electronic or online 
completion methods provided advantages of improved accuracy and efficiency.  The use of an 
online survey through Google Documents improved the data collection and reporting by 
allowing for basic statistical analysis as well as preparing the data for a statistical analysis 
program such as SPSS.  The use of interactive elements for survey completion, as well as 
adaptive surveys which allow participants to follow a survey completion flow relevant to their 
responses (Bebell, O’Dwyer, Russell, & Hoffmann, 2010,  p. 41), is an important improvement 
to the traditional survey research approach. 
The survey instrument used in this study draws on a number previous survey instruments, 
however, are influenced the most by three previous surveys.  In establishing the availability of 
technology and computer usage, the Gray, Thomas, & Lewis (2010) teacher survey gathers 
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demographic and technology usage information, whereas a pilot study survey by this author 
(Nutbean, 2008), also looked at the growing trend of cell phone use and how that might relate to 
educational use of technology.  The survey used looked at teacher philosophy regarding student-
centered approaches to instruction.  An extensive survey by Becker & Anderson (1998) included 
a teacher philosophy section related to pedagogical approach; an adaptation of this section led to 
the development of the teacher philosophy section (Outlook on Teaching and Learning) of the 
survey instrument for this study. 
Anonymity & Survey Delivery Method 
When first proposed, this study was meant to use paper-based surveys delivered for 
completion to consenting schools for participating teachers, which is a part of traditional survey 
design.  The survey package was to consist of a teacher consent form, a teacher survey, and a 
return envelope for the consent form and survey upon completion.  Teachers would be required 
to complete the consent form, and then would complete the survey.  Once completed, both 
documents would be placed in a return envelope and sealed and mailed to a cooperating third 
party.  The third party would separate the surveys and the consent forms and send the completed 
surveys to the researcher; the trusted third party would maintain the consent forms in a sealed 
envelope in a secure place and forward them to the researcher once data collection is complete. 
The result is that the researcher would be able to use the anonymous data from the surveys while 
ensuring that there is informed consent on the part of the participants.  
As this study involves technology, it was the researcher’s intention to deliver the survey 
to participants as an online survey to make it convenient for all involved.  The difficulty with 
having a purely online survey was allowing the participants to complete the surveys 
anonymously, while ensuring that the researcher had the required informed consent 
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documentation completed by participants without identifying participants to the researcher.  A 
number of discussions were undertaken with BUREC (Brandon University Research Ethics 
Committee) to establish a protocol that would ensure an ethical survey deployment and data 
gathering.  A consensus was reached to deliver the survey as an online survey (with paper-based 
option) using the following protocol. 
First, superintendents of school divisions were emailed requesting their participation in 
the study and permission to contact principals of target schools for the study; superintendents 
were required to sign an attached permission letter (which would then be Faxed back to the 
researcher) or to reply to the email giving their permission for the researcher to proceed.  Next, 
principals were then emailed asking for their permission and help in delivering the survey; they 
would sign an attached permission letter (which would then be Faxed) or reply to the email 
giving their permission.  Principals would then help the researcher by forwarding an email on the 
researcher’s behalf which would have a link to the survey and an informed consent document for 
each participating teacher.  Teachers, upon receiving this email from their principal would 
receive the informed consent document and a link to the survey; both the email and the survey 
instrument clearly explain that they are bound by the informed consent document if they 
complete the survey. 
The online survey was constructed using Google documents, specifically as a Google 
survey.  The link was not public and could only be completed by using the link provided by the 
principal (as supplied by the researcher).  The online survey had specific yes/no questions at the 
beginning of the survey such as “Are you a teacher in a rural Manitoba High School?” and “I 
have been directed to this survey by my principal.”  The online survey also asked what school 
division they taught in.  Teachers were not asked to supply any other identifiable information.  
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However, when carrying out the protocol, the researcher staggered the survey delivery to 
targeted divisions and schools over time, meaning the researcher could verify that certain 
divisions and schools were responding to the survey.  These steps in the protocol would help 
ensure there were no non-target group completions of the survey. 
Reliability and Validity 
The generalizability of results obtained from the sample will apply to the general 
population of high school teachers within rural Manitoba.  Correlations between variables were 
analyzed to establish conclusions and to make predictions for the larger population outside the 
sample group.  It is therefore important to establish how reliability and validity was addressed to 
make the data obtained applicable to the general population of rural high school teachers. 
Reliability of the data was addressed with a number of measures.  First, a standardized 
survey approach was used.  All teacher participants filled out survey forms that are identical, 
easy to fill out, and brief enough as to not be tiresome to fill out. (The Statistical Clearing House, 
2008).  Most survey items were closed-response of either ratio, interval, or ordinal data.  There 
were only open responses where closed responses would be too cumbersome to administer.  
These steps assured that there were as few barriers to completion of the surveys as possible. 
Reliability also relates to whether research results can be applied to a wider group or that 
results will be obtained from other groups with different data points.  To address these issues it is 
important to note that the researcher had carried out a pilot study in June 2008 with similar goals 
to this research while a teacher at Portage Collegiate Institute.  Entitled “PCI ICT Usage Survey” 
(Nutbean, 2008), it examined teacher usage of ICT, and used a similar methodology to gather 
data.  Upon analysis of the data, both descriptive analyses and informal correlative analyses were 
reported, showing consistency in technology usage, and correlations in technology usage and 
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teacher pedagogy that had been predicted at the time of the study.  This research study used a 
similar approach, although with much more rigor. 
Further to this reliability measure, Ward & Parr (2010) studied adoption rates of 
technology by teachers based on a variety of factors using a survey instrument, examining 
teacher usage of ICT in New Zealand.  Further, the Ward & Parr study used a data gathering 
instrument adopted from the study “Teaching, Learning and Computing: 1998, A National 
Survey of Schools and Teachers” (Center for Research on Information Technology and 
Organizations, 1998) which used a comparable survey instruments and research 
methodology; this particular study was adapted for the examination of teaching philosophy 
on the teacher survey instrument for this study.  In establishing the availability of technology 
and computer usage, Gray, Thomas, & Lewis (2010) gathered demographic, technology 
availability, and technology usage information.  
Sampling 
Correct sampling methods in research ensure that correlations and conclusions made for 
the sample population apply to the larger population (Creswell, 2008). Participants chosen for a 
study must be representative of a population for correlations and conclusions to be predictive and 
accurate in describing a population outside the target group.  Although the sample in this study 
was a select number of high schools in rural Manitoba, the larger population would include all 
high schools in rural Manitoba. 
The target population for this study consisted of schools of varying student populations 
and therefore varying teacher target populations from schools with perhaps as little as 10 
teachers to schools with 60 or more.  The choice of schools is based on teacher population and 
represents a sampling method that is probabilistic and random from the standpoint of the study 
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(Creswell, 2008, p. 152); in other words, there is no manipulation of the teacher participant 
placements within each school or the choice to complete the survey and therefore represents 
random sampling. Aggregate data, combining participant data from all schools, represents simple 
random sampling. 
Schools that participated in the study represented a total school student population of 
7015 students (Government of Manitoba, 2009).  To obtain an estimate of the full-time 
equivalent number of teachers required for these students, a conservative estimate for class size 
was set to 15, yielding a teacher target population of 468. There were a total of 66 survey data 
sets, for a completion rate of 14%.  Of the data sets collected, it was found that 55 data sets were 
suitable for analysis, for a usability completion rate of 12%. 
Data Collection 
Data collection for the study involved gathering data from the completion of surveys 
from the participating teachers of each selected high school.  Information was collected to 
develop both a context of technological usage within each school, as well as specific teacher use 
of technology within these contexts.  It was important for the study to establish a clear 
technological availability framework that teachers belong to in each school. For each school it 
was necessary to establish the availability and requirements of technology usage for teacher 
professional purposes, and overall technology hardware availability for instructional purposes.   
Information in the teacher’s survey includes ratio discrete information, nominal 
information and a large number of ordinal scale items. The teacher survey was meant to provide 
information to help establish a baseline technology infrastructure context for teachers within a 
school and aggregate information pertaining to all schools in the study, as well as providing 
information to help answer the research questions of this study.  The survey was divided into six 
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sections: demographic information, availability and frequency of use of technology, teacher 
philosophy, teacher personal use of technology, teacher professional use of technology, and 
student use of technology in the classroom. 
Each teacher survey asked specific demographic or background information that may be 
correlated with other variables in the study. Such questions include: 
 What is your usual teachable subject? 
 What grade(s) do you currently teach? 
 Number of years of high school teaching experience? 
 
Such information provided valuable insights into correlations pertaining to teaching experience 
and ICT usage or use in pedagogy. 
 The next part of the survey asked about the availability and type of technology available 
to teachers.  This helped establish a technology context for the teachers and if this context can be 
correlated to other items in the survey.  Questions asked in this section included: 
 Number of computers in your classroom? 
 Number of available computers elsewhere? 
 What specific technology is available and how often is it used? 
o ie. LCD projector and how often it is used 
 
Another part of the survey looked at teacher’s professional use of technology for such things as 
entering grades, taking attendance, accessing student data.  This information helped to establish a 
professional use of technology profile, which was used to compare both personal use of 
technology and classroom use of technology. 
The next part of the survey, entitled “Outlook on Teaching and Learning”, asked about the 
teacher’s philosophy and approaches to education, and consisted of Likert-scale items from 
“Strongly Agree” to “Strongly Disagree”.  This section contained many items to gather teacher 
information on teaching philosophy indicating whether teacher instructional practices tend 
toward a student-centered or teacher-centered approach.  It was important to establish a teacher’s 
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philosophy of instruction to understand correlations of pedagogy to the use of ICT in teaching 
practice.  Some sample questions in this section include: 
 Teachers are the experts in the class; students need to let teachers provide knowledge.  
 Productive activity in a class is more important than listening to the teacher explain ideas.  
 It is better when the teacher – not the students – decides what activities are to be done in 
class. 
 
Many of the included questions related to the level of teacher control and student activity level in 
a teacher’s classroom.  The main focus on the questions on teacher philosophy was to establish 
whether a teacher’s pedagogical philosophy is aligned with student-centered approaches to 
instruction, which are approaches that are indicated as important to the integration of technology 
in the classroom (Government of Manitoba, 2006).  
 The next three parts of the survey were used to gather information about teachers’ 
personal use of technology, professional use of technology, and pedagogical use of technology in 
the classroom.  Each of these three parts examined categorical use of technology with regards to 
computer and internet technologies and mobile technologies. Teacher personal use, teacher 
professional use and student use (pedagogical use) sections of the survey have similar items; this 
was a design characteristic to be able to make direct comparisons and correlations between 
personal, professional, and pedagogical use of technology.  The frequency of use of certain 
technologies was examined by looking at technology usage specifically involving: 
 e-mail 
 Word Processing 
 Interactive Whiteboards 
 Multimedia 
 Blogs 
 Cell Phone calling 
 Laptop usage 
 Gaming systems, among others 
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Data concerning personal, professional, and pedagogical use of technology and the differences 
between these measures provided valuable results. 
Data Analysis 
Data analysis in quantitative studies requires the statistical analysis of large amounts of 
related data (Creswell, 2008). This type of analysis helped to answer research questions or 
hypothesis the research sets out to examine.  Descriptive statistics help to summarize overall 
trends and tendencies in data, and provide a measure of variability within related scoring items.  
Inferential statistics are able to compare groups and establish correlations within and between 
groups of data to make predictions about effects on a larger population.  Both types of statistical 
analysis in quantitative research are valuable in providing an overall picture of what the data 
represents, what correlations exist between variables, the validity of relationships between 
variables, and reinforces predictions concerning the population outside the sample group. 
This study utilized both descriptive and inferential analysis to help answer the research 
questions.  A considerable amount of data was collected which established a technological 
context and technology availability for each teacher, which was gathered from the teacher’s 
survey.  Data was aggregated and compiled to develop a statistical picture of technological 
affordances for teachers.  Descriptive statistics helped convey what each item represented and 
also included a number of figures and tables to help visualize the data.  Inferential statistics was 
used to help examine the validity of the data within groups and between groups and examine 
hypotheses between variables to help draw conclusions and help answer the research questions. 
The teacher’s survey provided an array of useful data suitable for descriptive statistical 
analysis.  Examining central tendencies from these instruments helped to reveal: 
 The median experience level of teachers 
 The mean usage of specific ICT technologies of teachers 
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 The software application used most by teachers (mode) 
 And others 
 
These and many other central tendencies can be described per school and as aggregate 
descriptions of what is happening with each item.  Comparisons of age grouping or years of 
experience with ICT or use of ICT in pedagogy in charts or graphs can provide visual 
representations of what the data is showing.   
Although descriptive analysis helps visualize data, inferential analysis helps answer the 
research questions.  Some correlations explored included: 
 What is the correlation between teacher technology availability and use of ICT in the 
pedagogy? 
 What is the correlation between teacher use of ICT and use of ICT in the pedagogy? 
 What is the correlation between school size and teacher use of ICT in the pedagogy? 
 What is the correlation between teacher philosophy and use of ICT in the pedagogy? 
 
Hypothesis testing in inferential statistics requires the null hypothesis to be disproven to support 
correlations between variables (Creswell, 2008). Rejecting a null hypothesis proves that an 
alternative hypothesis exists and therefore there is a correlation between variables that is 
statistically significant.   
The main inferential test used in this study involved the use of the Pearson r Product 
Moment Correlation coefficient (Creswell, 2008, p 109).  The Pearson test is used widely in 
social science research and the Pearson r is probably the best coefficient correlation to use in 
educational research (Adeyemi, 2009).  Correlations were established to answer the main 
research questions as well as co-variations were examined, such as whether a teachers’ 
experience level impacts the use of technology in the classroom. 
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Chapter 4: Results and Descriptive Analysis 
The data used for analysis consisted of the results of 55 complete surveys.  The collection 
of data took place over a six month period which included times when participant teachers would 
be teaching in either first semester or second semester, representing sampling from different 
times of the school year.  A total of 11 rural Manitoba school divisions, which includes 21 high 
schools within these divisions, provided data for this study.  School populations within these 
participating schools range from schools with less than 100 students to schools with over 1000 
students.  Geographically, schools were rural schools north, south and west of Winnipeg.  The 
majority of participating schools were in western and southwestern Manitoba. 
Working with the Input Data 
The survey used in this study was presented to participants as an online survey using 
Google documents via a web link to the online survey.  Participants were also given the option of 
completing a paper copy of the survey.  Not a single paper version of the survey was requested 
or completed by participants; all completed surveys and corresponding data were collected from 
the Google document online survey. Consequently, the entire process of the collection of data 
involved retrieving a resulting spreadsheet that was produced from Google documents which 
included the responses of all participants for the survey.  This data collection process provided 
considerable efficiency in collecting and retrieving resulting data, however, this method required 
some data cleaning and removal of invalid surveys before analysis.   This data cleaning and 
removal of invalid surveys is necessary as a result of Google documents retention of incomplete 
or abandoned surveys. 
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Determining the Number of Usable Data Sets 
At the end of the data collection period a total of 70 possible data sets were recorded in 
the Google documents spreadsheet.  Of those, four were test surveys completed by the researcher 
to check that the survey system was working properly.  Ten data sets were completely empty, 
indicating that the survey was not started at all or there may have been some sort of technical 
problem with recording responses from the survey into the Google documents spreadsheet; it is 
difficult to know what an empty dataset means under these circumstances.  Only one survey was 
partially completed and abandoned, with roughly 50% of it completed; the rest of the data from 
that particular survey was empty.  The retention of all surveys by Google Documents meant that 
55 surveys remained valid after determining which data sets were usable. 
Incomplete surveys that did not retain enough information for correlative analysis, where 
major sections were missing, were not included for analysis and were generally considered 
abandoned by the participant. When Google Documents presents a survey to participants, it 
keeps the resulting data whether the participant completes the survey or not.  This means that if a 
participant is in the middle of a survey and decides to not continue with the survey, these results 
will be recorded in the resulting spreadsheet.  In a paper-based survey, an abandoned survey 
would likely be discarded by the participant and would not be seen by the researcher.  The 
consequence to data collection with Google documents is there were a number of incomplete 
survey sets that needed to be deleted first, as it is assumed that the participant did not want to 
complete the survey.  This may be a limitation of the data collection process as it is difficult to 
determine a participant’s intent based on missing parts of the survey. It was determined by the 
researcher that for a survey with major sections missing (usually the last parts of the survey) the 
participant did not intend to complete the survey.  On the other hand, for surveys with only some 
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parts incomplete or having some missing data, it is assumed that the participant willingly 
completed the survey but had difficulties or simply forgot to include answers to all the questions. 
Incomplete Surveys and Missing Data 
The selection process above resulted in 55 datasets that the researcher deemed usable.  
Table 1 
 












Of the 55 completed surveys, only six datasets had partially missing data, usually in one section 
of the survey.  In total, the survey contained 7425 possible responses (55 participants, 135 
responses each). Of the total number of possible responses, less than 1% (only 67) had empty 
data cells where there should have been data. In such circumstances where there is missing data, 
the entire survey data need not be discarded.  It is acceptable to substitute the mean value of all 
the data of other participants and place that result as the missing data (Creswell, 2008, p. 190).  
This substitution does not affect the overall results in the data analysis as long as no more than 
15% of the data is substitute data.  (George & Mallory, 2001, as found in Creswell, 2008, p. 
190).  Where substitutions of data took place in this data set because of missing data, it was well 
below the 15% threshold.    In substituting the missing entries using the statistically acceptable 








Figure 1. Bar graph showing the number of missing data values in incomplete surveys. 
Coding Responses 
The majority of responses for the survey were of the Likert-type.  Google surveys enables 
this type of input by providing the participant a drop-down box to choose their selection (for 
example, “Often”, “Sometimes”, “Rarely”, “Never”).  The resulting spreadsheet, however, does 
not contain the appropriate Likert-type scoring such as 4, 3, 2, or 1 based on the participant 
response, but shows up as “Often”, “Sometimes”, “Rarely”, or “Never”, exactly how it was 
presented and chosen by the participant when completing the survey.  Coding of each alpha-
coded entry to a numerically-coded entry for analysis was completed by a simple find and 
replace operation with the spreadsheet, substituting in the appropriate numerical scoring for each 
corresponding Likert-scale choice from participants. 
Descriptive Analysis 
The cleaning and coding of data resulted in a data set of 55 (n =55).  In this section, the 
results of each section of the survey will be analysed descriptively to look at trends and results 
that might illustrate and develop a context for the inferential analysis to follow and provide 























The purpose of the Demographic Information section of the survey was to examine 
certain characteristics of teachers participating in the survey to establish an overall profile of the 
participants in terms of their teaching specialty, grades taught, years of experience, and number 
of students in class.  This information helped to provide a context for the data to follow and was 
used to understand trends and correlations that occurred with other data from the survey. 
Teaching Specialty 
Table 2 shows the overall distribution of participant’s main teaching assignment.   
Table 2 
 






Science 12 21.8 
English/language arts 9 16.4 
Mathematics/computer science 8 14.5 
General education (no specialization) 5 9.1 
Health/Physical Education 4 7.3 
Art and Music 3 5.5 
Foreign Languages 3 5.5 
Social Sciences/social studies 3 5.5 
Special education 2 3.6 
English as a second language 1 1.8 
Business Ed 1 1.8 
Administration 1 1.8 
Home Economics 1 1.8 
Industrial Arts 1 1.8 
Human Ecology 1 1.8 
Vocational 0 0 
Total 55 100 
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Table 3 shows a Categorical Scoring of the teaching specialty results.  For categorical 
scoring, a number of specific teaching assignments were grouped.  For example, the Arts 
category included English (all forms), Languages, Art and Music and Social Sciences.  Science 
included Science and Mathematics/Computer Science.  The Vocational grouping included Home 
Economics, Industrial Arts and Business Education.  The General category included the sum of 
the remaining choices. 
Table 3 
 
Subject Area Categories 




Number 19 20 4 4 8 55 
Percentage 35% 36% 7% 7% 15% 100% 
 
Resultant data from this part of the survey provides a distribution of subject areas largely 
within an expected distribution that would be typical in a high school setting.  The core, 
mandatory courses within a high school are in the Arts and Sciences category and are highly 
represented and evenly distributed in the sample.  Vocational, Physical Education and General 
programs as categories are not highly represented.  For participating teachers in smaller schools, 
vocational programming may not be an option for students. 
Grades Taught 
In a rural setting it is very likely that a teacher will teach multiple grades.  The 
distribution of grades taught could have an impact on other information from the survey.  Table 4 
shows a summation of the results for this question.  Since there may be multiple responses for 
each participant, the overall responses are considerably higher than the number of participants. 
 





Grade Distribution by Response 
Grades Taught # of responses 
% of 
total 
7 8 4% 
8 10 5% 
9 36 19% 
10 42 22% 
11 48 25% 
12 40 21% 
Ungraded/multigraded 4 2% 
Other 1 1% 
TOTALS 189 100% 
 
Results from this question indicate a relatively even distribution of grades taught through 
grade 9 to grade 12.  The focus of this study was to look primarily at teachers in high school.  
Based on the data distribution presented, the participants of the study fall within the target 
population intended for this study; grades 9 through 12 representing 87% of participant 
responses with regards to grade taught. 
Class Size 
A survey question asked about the average class size for each participant.  A summary of 
the results of this question are shown in Tables 5 and 6.   
Table 5 
 
Average Class Sizes by Range 
Average Class Sizes  N % 
< 5 0 0 
6-10 2 3.6 
11-15 14 25.5 
16-20 21 38.2 
21-25 13 23.6 
26-30 5 9.1 
>30 0 0 
Total 55 100 












Based on information from the Manitoba Teachers Society (MTS, 2001; MTS, 2012), the 
median class size of 19 represents close to the recommended class size of 20 students.  
Teaching Experience 
Participants were asked to indicate their years of teaching experience.  Understanding the 
teaching experience of participants helped to indicate the general teaching experience level of the 
group and provided some insight into how that impacted certain data from other parts of the 
survey.  It also formed a basis of a correlation in looking at a key question for this study. 
The teaching experience distribution is given in two tables, Table 7 and Table 8.   
Table 7 
 
Teacher Experience by 5- Year Range 
Experience in years N %  
0 - 5 17 31% 
>5 - 10 9 16% 
>10 - 15 6 11% 
>15 - 20 8 15% 
>20 - 25 7 13% 
>25 - 30 4 7% 
30 - 35 4 7% 
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Two distribution methods were used to categorize the data for the results of this question.  
First, participant experience was given in 5 year range categories.  Second, a quartile 
categorization based on the range of participant teaching experience was examined, shown 
below. Both categorizations revealed important information about the participants of the study.   
In the quartile categorization in Table 8, nearly 50% (47.27%) of all participants fall 
within the first quartile.  Based on this distribution, it also means that nearly 50% of participants 
have less than 10 years’ experience. 
Table 8 
 
Teacher Experience by Quartile Ranges 
Teacher Experience Quartile Rank 





1 - 8.75 26 47.27% 
8.76 -17.5 11 20.00% 
17.51 - 26.25 10 18.18% 
26.26 - 35 8 14.55% 
 
 








0 - 5 >5 - 10 >10 - 15 >15 - 20 >20-25 >25-30 >30
Teacher Experience by Range
N
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In the 5-year-range categorization (Table 7 and Figure 2), 31% of participants have less 
than 5-years teaching experience.   Table 8 (quartile ranking) shows that experience numbers 
taper-off as the years of experience increase, indicating a younger demographic of teachers had 
participated in the survey. 
Table 9 summarizes information about the experience level of participating teachers.  The 
participating teachers in this study had less teaching experience with a median experience of 11 
years, even though the total range of experience is 35 years.  It is interesting to note that the 
years of experience that appears the most (mode) was for 1 year experience and 6 years’ 
experience, skewing the ages of participants toward a younger demographic group.  Figure 2 
shows the distribution of teacher experience reported by participants, indicating that in general, 
younger teachers responded to this survey more than older, more experienced teachers. 
Table 9 
 



















Summary of the Distribution and Frequency of Demographic Information 
Variable Characteristic # of responses % of total responses 
Teaching Assignment Arts  
Science  
Vocational  












Grades Taught 7   
8   
9   
10   
11   
12   
Ungraded/multigraded 

















Average Class Size < 5   
6-10   
11-15   
16-20   
21-25   

















Years of Teaching 
Experience 
< 5   
>5 - 10   
>10 - 15   
>15 - 20   
>20 - 25   

















Availability and Frequency of use of Technology 
The purpose of the questions in this section of the survey was to establish an institutional 
technological context and a general technological usage profile within that context.  That is, what 
advantages or deficits in technological infrastructure may exist that would help or hinder the use 
of technology in teaching.  By understanding this context, later analysis may be understandable 
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based on the overall technological availability and use among the sample teachers and their 
schools. 
Table 11 shows the overall results of a number of aspects regarding the availability of 
computers for the participating teachers.  The intent of this section is to show the availability of 
computer and computers with internet access for each teacher’s class based on the following 
availability methods:  in-class, laptop cart or computer lab.   
Table 11 
 
Availability of Computers and Computers with Internet Access 
 
What is the 
number of 
computers that 




What is the 
number of 
computers that 
are located in 
your 
classroom 
every day with 
internet 
access? 
What is the number 
of computers that 
can be brought into 
your classroom (i.e. 
on a laptop cart)? 
What is the 
number of 
computers that 
can be brought 
into your 
classroom (i.e. on 
a laptop cart) 
with internet 
access 
What is the 
number of 





What is the 
number of 







Mean 4.2 4.2 16.1 15.5 24.9 24.9 
Median 1 1 15.5 15 25 25 
Mode 1 1 0 0 25 25 
Range 25 25 25 25 25 25 
 
Availability of Computers 
As Table 11 shows, in-class availability of computers is low; with a median of 1 and a 
mean of 4.2 (this mean is high due to extreme outlier data which included results from computer 
technology teachers who require a computer for each student in class).  On average (using the 
mean and median values), an average of 15 laptops are available to be brought into the classroom 
for use by teachers.  In contrast, 25 computers are available to teachers who wish to take their 
classes to a bookable lab for instruction. 
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Availability of the Internet   
To determine if there are any technological infrastructure deficits, each question about 
computer availability was followed by a question asking if the computers had internet access.  
Table 11 shows that computers had nearly universal internet access.  Among laptops, the internet 
availability was 100% and among desktop computers 96.43%.   
Usage of Computers 
The survey also looked at the usage of available computers and what effect the location 
of their usage had on their frequency of use. Table 12 shows a summary of the results of those 
questions.   
Table 12 
 
Frequency of Use and Location of Use  
(N=55, maximum score = 5) 
 
Distribution In the classroom Computer lab or other location 
Mean 3.95 3.81 
Median 4.00 4.00 
Mode 5 4 
Range 4 4 
 
Table 12 shows an increase in the usage of the computers if they are in the classroom, 
rather than if they are in a lab as indicated by a greater mean value and a mode of 5 (the highest 
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Availability and Frequency Use of Devices in the Classroom 
The purpose of this section of the survey was to determine which types of technologies 
available and used within the classroom and what connections may exist between the availability 
and frequency of use of those technologies.   
Table 13 
 
Availability of Technology Ranked by Mean and Median  
(N=55, maximum score = 3) 
 
Availability of Technology Types Mean Median 
1. Computer/video projector 2.87 3 
2. Interactive Whiteboard (e.g., SMART Board) 1.98 2 
3. MP3 player/iPod/Sound System 1.98 2 
4. Document camera/Scanner 1.96 2 
5. Handheld device (Cell Phone, Tablet) 1.65 2 
6. Videoconference unit/Distance education system 1.44 1 
7. Classroom response system 1.26 1 
 
Data from Table 13 indicate a ubiquitous presence of computer display units within the 
classroom with a mean of 2.87 and a mode of 3 (out of a maximum of 3).  Interactive white 
boards and MP3 players show high availability as well (mean = 1.98) although the medians are 
also shared with document scanners and hand-held devices (median = 2).   
Table 14 
 
Frequency of Technology Use Ranked by Mean and Median  
(N=55, maximum score = 4) 
 
Technology Type Mean   Median 
1. Computer/video projector 3.71 4 
2. MP3 player/iPod/Sound System 2.20 2 
3. Interactive Whiteboard (e.g., SMART Board) 2.19 2 
4. Document camera/Scanner 2.09 2 
5. Handheld device (Cell Phone, Tablet) 1.61 2 
6. Videoconference unit/Distance education system 1.44 1 
7. Classroom response system 1.24 1 
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Table 14 shows that the frequency of use of computer projectors is as high as the 
availability in Table 13.  However, unlike Table 13, interactive white boards are third and not 
second in terms of frequency of use, behind MP3 players.  An important note is there a 2 point 
difference between the frequency of use of computer display units and any other form of 
technology usage (out of a scale with a range of 4). 
Specific Teacher Use of Technology 
The purpose of this section of the survey was to establish what specific technologies 
teachers were able to use to carry out their professional/administrative activities.  This 




Professional/Administrative Use of Technology by Rank  
(N = 55, maximum score = 5) 
 
Professional/Administrative Technology Usage Type Mean 
1. Entering or viewing grades 4.84 
2. Entering or viewing attendance records 4.8 
3. Remote access to your school email 4.78 
4. Entering or viewing results of student assessments 3.91 
5. Administering assessments 3.44 
6. Remote access to your documents on the school/district 
server 
3.29 
7. Remote access to student data 3.09 
8. Remote access to school/district software applications 2.85 
9. Entering or viewing Individual Education Plans (IEPs) or 
parts of the IEP relevant to your interactions with the student 
2.74 
 
Based on the results from Table 15, most teachers use a system that allows them to enter 
grades (4.84) and complete attendance (4.8), which are essential teacher activities.  There is also 
high reporting of school email remote usage (4.78).  Entering or viewing the results of 
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assessments was somewhat lower (3.91), however actual administering of assessments was even 
lower (3.44).   
Inferences from these results tend to suggest that the majority of teachers use a division 
provided email system and a teacher administrative system (for attendance and grades) on a daily 
basis. 
Outlook on Teaching and Learning 
The purpose of the questions on this part of the survey was to establish a pedagogical 
orientation of teachers based on teacher-centered versus student-centred teaching-learning 
practices.  As discussed in the Literature Review in Chapter 2, technological infusion into 
instruction tends toward a student-centered approach to instruction (Hennessy, Deaney, & 
Ruthven, 2005, p 269).  If participant teachers in this study were not student-centered, then we 
might expect that the use of technology and correlations that result would reflect on their 
approach to instruction.  By establishing a pedagogical orientation, it can be indicated whether or 
not, overall, there should be a positive or negative correlation to technology usage by teachers. 
Table 16 summarizes the ranked means for each question with regard to participants’ 













Outlook on Teaching and Learning Responses Ranked by Mean  
(N=55, maximum score = 4) 
 
Outlook on Teaching and Learning Question Mean 
1. Critical thinking can occur when students develop their own meaning 
about a topic or issue. (# 9) 
3.38 
2. Students will take more initiative to learn when they are able to 
explore topics on their own. (# 5) 
3.16 
3. Students should help establish criteria on which their work will be 
assessed. (# 6) 
3.07 
4. Student engagement and motivation are more important than curricular 
content as they lead to self-directed learning behavior. (# 14) 
2.89 
Student projects are more worthwhile to students than direct instruction. 
(# 13) 
2.85 
5. Student motivation is more important than making sure all 
assignments are completed correctly. (# 3) 
2.80 
6. It is better when the teacher – not the students – decides what activities 
are to be done in class. (# 2) 
2.65 
7. Instruction should be based around clear problems with clear, correct 
answers that students can grasp quickly. (# ) 
2.62 
8. Teachers are the experts in the class:  students need to let teachers 
provide knowledge. (# 1 ) 
2.59 
9. Student interest and motivation is useful, however, fundamental 
academic knowledge and skills is more important.  (# 10 ) 
2.47 
10. It is important that class activities be closely directed and controlled 
by the teacher to make sure learning occurs only within the prescribed 
outcomes.  (# 12) 
2.18 
11. Homework is a good method for having students answer questions 
from their textbooks. (# 4) 
2.04 
12. It’s only the teacher’s job to understand the learning objectives of 
assignments given in class, it is the student’s job to carry-out the 
assignments. (# 8) 
2.00 
13. The most important part of instruction is the content of the 
curriculum, developing meaning and relevance of the curriculum is up to 
the student. (# 11) 
1.98 
 
Based on the survey design, questions on this part of the survey represented a student-
centered or teacher-centered approach to pedagogy.  Questions 1,2,4,7,8,10,11, & 12 are teacher- 
centered oriented questions, while questions 3,5,6,9,13, & 14 are student-centred oriented 
questions.  It is important to note that in the ranking of the results for this part of the survey that 
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all student-centered questions ranked higher than the teacher-centered questions, indicating, that 
as a group, participants indicated that they saw themselves as being student centered in their 
philosophy.   
Teacher Use of Technology 
The last three parts of the survey provided a detailed look at aspects of teacher’s use of 
technology:  their personal use, professional use, and student use of technology in the classroom.  
Each of these parts of the survey is also divided further into sections on Computer/Internet use 
and Mobile use of technology.  The results provided a detailed look at teachers’ specific uses of 
technology and also enabled the researcher to establish correlations among technology usage. 
Teacher Personal Use of Technology 
The examination of teacher use of technology involved teachers’ personal use of 
technology.  Personal use of technology is technology that is used at home or elsewhere for 
personal benefit, separate from technology that is used in their professional capacity as a teacher.   
Table 17 shows the ranked means of each specific use of technology by teachers for personal use 














Ranked Means of Teacher Personal Use of Technology (Computer and Internet) 
(N=55, maximum score = 4) 
Teacher Personal Use of Technology (Computer and Internet) 
Ranked 
Mean 
1. Search engines  (i.e. Google, Bing) 3.96 
2. Word processing software (i.e. Microsoft Word, Works) 3.91 
3. Webmail ( i.e. Hotmail, Gmail) 3.56 
3. E-mail (i.e. Outlook/Outlook express) 3.51 
4. Presentation software (i.e. Powerpoint) 3.24 
5. Spreadsheets software (i.e. Excel) 3.11 
6. Photo/Video sharing (i.e. flickr, YouTube, UStream, Screencast) 2.67 
7. Social web sites (i.e. Facebook, MySpace, etc.) 2.56 
8. Creating/editing Multimedia (i.e. Windows Live Movie Maker, iMovie) 2.44 
9. Instant messaging  (i.e. MSN messenger,Twitter) 2.38 
10. Blogs or Wikis (i.e. Blogger, Wikispaces) 2.22 
11. Gaming (i.e. Wii, Xbox) 1.87 
12. Web  page  creation (i.e. Frontpage or Google Sites) 1.85 
13. Chat/Video Conferencing (i.e. Skype, ooVoo) 1.84 
14. Social Bookmarking (i.e. del.ico.us, stumbleupon) 1.65 
15. Podcasting (i.e. podshow, podomatic) 1.49 
16. Aggregators (i.e. Bloglines, Google Reader) 1.43 
 
Table 17 shows high usage (a mean of 3 or above) for a number of technologies; it also 
shows a wide variety of computer/internet technologies being utilized for personal use.  This will 
be in contrast to both their professional and student use of technology. Table 18 shows the 
ranking by mean of each specific use of technology by teachers for personal use regarding 











Ranked Means of Teacher Personal Use of Technology (Mobile Technologies) 
(N = 55, maximum score = 4) 
Teacher Personal Use of Technology (Mobile Technologies) Mean 
1. Laptop/Netbook computer 3.56 
2. Portable Storage (Flash Drive) 3.53 
3. Cell Phone Calling 3.36 
4. Cell Phone Texting 3.29 
5. Media Player (iPod, Zune) 2.72 
6. Smartphone applications (email, web browsing, etc.) 2.64 
7. GPS Navigation Device (Garmin, TomTom) 2.31 
8. Tablet Device (iPad, Samsung Galaxy Tab) 1.8 
9. Gaming System (Nintendo DS, Sony PSP) 1.64 
 
Table 18 also indicates high overall usage of a variety of mobile technologies for personal use.  
 
Visualizing Teacher Personal Use of Technology 
Figure 3 and Figure 4 summarizes the specific personal uses of technology by teachers. 
Although much of the underlying data will primarily be used for correlative analysis to answer 
the primary research questions, a visual analysis on the data presented will also help to illustrate 













Figure 3. Categorical clustered column graph showing the frequency of personal usage of 
computer/internet technologies by teachers 
 
Figure 4. Categorical clustered column graph showing the frequency of personal usage of mobile 
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The most illustrative of the data from Figure 3 and Figure 4 highlights technology that is 
ubiquitously used by teachers in the sample.  This is determined by usage in the "Often" choice 
that occurs with a frequency of 50% or more.  Given this criteria, a number of technologies are 
used by the majority of teachers in the sample, these include:  using email (both types), search 
engines, word processing software, cell phones (calling and texting), laptops, and flash drives. 
Teacher Professional Use of Technology 
In this section of the survey, teachers’ professional use of technology was measured.  
Professional use of technology is use that occurs in conducting day-to-day professional activities, 
such as classroom preparation, instruction, or administrative tasks but does not include use 
required by students in classroom activities or assignments, for example.  Categories and 
questions in this section are virtually identical to the previous section on personal use of 
technology to make more accurate comparisons of the results between sections. 
  





Ranked Mean of Teacher Professional Use of Technology (Computer and Internet)  
(N = 55, maximum score = 4) 
Teacher Professional Use of Technology (Computer and Internet) 
Ranked 
Mean 
1. Word processing software (i.e. Microsoft Word, Works) 3.94 
2. E-mail (i.e. Outlook/Outlook express) 3.87 
3. Search engines  (i.e. Google, Bing) 3.85 
4. Presentation software (i.e. Powerpoint) 3.33 
5. Multimedia for instruction (audio, pictures, video) 3.25 
6. Spreadsheets software (i.e. Excel) 3.22 
7. Webmail or instant messaging  ( i.e. Hotmail, MSN messenger) 2.85 
8. Subject specific technology (i.e. used only for Math, Science, etc.) 2.57 
9. Photo/Video sharing (i.e. flickr, YouTube, UStream, Screencast) 2.37 
10. Interactive Whiteboards (i.e. Smartboards) in lessons 2.19 
11. Blogs or Wikis (i.e. Blogger, Wikispaces) 2.06 
12. Social web sites (i.e. Facebook, MySpace, etc.) 1.58 
13. Web  page  creation (i.e. Frontpage or Google Sites) 1.51 
14. Chat/Video Conferencing (i.e. Skype, ooVoo) 1.48 
15. Social Bookmarking (i.e. del.ico.us, stumbleupon) 1.37 
16. Podcasting (i.e. podshow, podomatic) 1.31 
17. Gaming (i.e. Wii, Xbox) 1.2 
18. Aggregators (i.e. Bloglines, Google Reader) 1.2 
 
Table 19 presents the ranked mean of teacher professional use of technology for 
computer and internet usage.  Similar to the results for personal use, professional usage of 












Ranked Mean of Teacher Professional Use of Technology (Mobile)  
(N = 55, maximum score = 4) 
Teacher Personal Use of Technology (Mobile Technologies) 
Ranked 
Mean 
1. Portable Storage (Flash Drive) 3.33 
2. Laptop/Netbook computer 3.31 
3. Cell Phone Calling 2.15 
4. Smartphone applications (email, web browsing, etc.) 1.91 
5. Cell Phone Texting 1.89 
6. Media Player (iPod, Zune) 1.63 
7. Tablet Device (iPad, Samsung Galaxy Tab) 1.52 
8. GPS Navigation Device (Garmin, TomTom) 1.3 
9. Gaming System (Nintendo DS, Sony PSP) 1.09 
 
Although commonalities exist between teachers’ professional and personal use of 
technology for some specific uses such as portable storage and laptop usage, Table 20 shows that 
some key mobile uses are greatly reduced.  In the mean ranking for personal use of mobile 
technology, cell phone use was high, whereas cell phone use for professional uses is quite low, 
both cell phone calling and texting means in the “rarely” usage range. 
Visualizing Professional Use of Technology 
As in the previous section, charts will be used to illustrate the professional use of 
technology by teachers. Figure 5 and Figure 6 summarizes the specific professional uses of 










Figure 5. Categorical clustered column graph showing the frequency of professional usage of 
computer/internet technologies by teachers 
 
Figure 6. Categorical clustered column graph showing the frequency of professional usage of 
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The most illustrative of the data from Figure 5 and Figure 6 highlights technologies that 
are ubiquitously used by teachers in the sample.  This is determined by usage in the "Often" 
choice that occurs with a frequency of 80% or more.  Given this criteria, a number of 
technologies are used by the majority of teachers in the sample, these include:  using email, 
search engines, and word processing software, laptop/netbook, and portable storage usage.  A 
higher percentage is shown for the “Often” choice for respective technologies which include 
webmail, spreadsheets, presentations, and multimedia (which includes video usage). 
Of note in Figure 5 and Figure 6 is the number of times the “Never” choice is the top 
response in both categories. The “Never” top responses include social web sites (which includes 
Facebook), surprisingly interactive whiteboards, as well as gaming, web page creation, blogs or 
wikis, social bookmarking, aggregators, podcasting, and chat/video conferencing.  In the mobile 
category, six out of eight uses scored top responses for the “Never” choice with cell phone usage 
showing low usage for professional activities.  
Student Use (teacher pedagogical use) of Technology 
In this section of the survey teachers were asked to indicate what forms of technology they 
encourage or allow students to use in a classroom or a course that is only for student work, such 
as assignments, projects, or other activities.   Categories and questions in this section are virtually 
identical to the previous sections on teacher professional use of technology and teacher personal 
use of technology to make more accurate comparisons. Table 21 shows the ranked mean for the 









Ranked Means of Student Use of Technology (Computer and Internet) 
(N=55, maximum score = 4) 
Student Use of Technology (Computer and Internet) 
Ranked 
Mean 
1. Word processing software (i.e. Microsoft Word, Works) 3.65 
2. Search engines  (i.e. Google, Bing) 3.53 
3. Presentation software (i.e. Powerpoint) 3.22 
4. Spreadsheets software (i.e. Excel) 2.76 
5. Multimedia for instruction (audio, pictures, video) 2.73 
6. Subject specific technology (i.e. used only for Math, Science, etc.) 2.24 
7. E-mail (i.e. Outlook/Outlook express) 2.2 
8. Webmail or instant messaging  ( i.e. Hotmail, MSN messenger) 2.09 
9. Photo/Video sharing (i.e. flickr, YouTube, UStream, Screencast) 2.02 
10. Interactive Whiteboards (i.e. Smartboards) in lessons 1.84 
11. Blogs or Wikis (i.e. Blogger, Wikispaces) 1.72 
12. Web  page  creation (i.e. Frontpage or Google Sites) 1.58 
13. Social web sites (i.e. Facebook, MySpace, etc.) 1.36 
14. Podcasting (i.e. podshow, podomatic) 1.33 
15. Chat/Video Conferencing (i.e. Skype, ooVoo) 1.29 
16. Social Bookmarking (i.e. del.ico.us, stumbleupon) 1.25 
17. Aggregators (i.e. Bloglines, Google Reader) 1.15 
18. Gaming (i.e. Wii, Xbox) 1.09 
 
Table 21 indicates that the top three uses of technology by students are word processing, 
search engines and presentation software. Although spreadsheet use (mean = 2.76) and 
multimedia use (mean = 2.73) is near the top three uses overall, the remaining uses are low 
considering that a choice of 2 represents a choice of “rarely” in the survey.  This indicates that 
unlike teachers’ personal and professional use of technology, student use of technology shows a 
distinct lack of variety of uses and because of the types of technology that show high usage, 
perhaps indicates limited pedagogical use of the technologies. 
 
 





Ranked Means of Student (Pedagogical) Use of Technology (Mobile)  
(N = 55, maximum score = 4) 
Student Use of Technology (Mobile) 
Ranked 
Mean 
1. Portable Storage (Flash Drive) 2.7 
2. Laptop/Netbook computer 2.69 
3. Media Player (iPod, Zune) 1.71 
4. Cell Phone Texting 1.44 
5. Smartphone applications (email, web browsing, etc.) 1.44 
6. Cell Phone Calling 1.35 
7. Tablet Device (iPad, Samsung Galaxy Tab) 1.35 
8. GPS Navigation Device (Garmin, TomTom) 1.24 
9. Gaming System (Nintendo DS, Sony PSP) 1.13 
 
Table 22 shows that although all the means are below 3, indicating little more that 
“rarely” use, both portable storage and laptop usage have been consistently ranked at the top in 
personal, professional, and student uses of technology.  Although diminishing in use from 
personal to professional to student use, the consistency of its use indicates a degree of comfort 
with the technology that it is part of all three aspects of a teachers’ technological life. 
Visualizing Student Use of Technology 
As in the previous section, charts will be used to illustrate the student-only use of 











Figure 7. Categorical clustered column graph showing the frequency of student usage of 
computer/internet technologies for school work. 
 
In looking at Figure 7 on computer/internet student use, it is clear that what gets most 
“Often” used in the classroom are search engines, word processing, and presentations.  Close in 
the running are spreadsheets and multimedia with higher “Often” and “Sometimes” responses. It 
is somewhat surprizing that a large number of uses had “Never” as the highest response, even for 
such uses as email, webmail, the use of the interactive whiteboard, and even subject specific 
technology.  Other uses which score very high in the “Never” used responses included gaming, 
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Figure 8. Categorical clustered column graph showing the frequency of student usage of mobile 
technologies for school work. 
Figure 8 shows that teacher pedagogical usage of mobile technology by students for 
instructional purposes is even lower.  Scoring very high for the “Never” use choice includes cell 
phone calling, cell phone texting, smartphone applications, tablet device, GPS device, media 
players, and gaming system.  There were no “Often” used technologies in this category but two 
were “Sometimes” used more, which included laptops and portable storage.  Figure 8 indicates 
that student use of mobile technology is, for the most part, virtually non-existent for the majority 
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Chapter 5: Answering the Research Questions 
This study’s primary research focus is on what are the significant correlations between 
teacher personal ICT use, teacher professional ICT use, and teacher pedagogy ICT in rural 
Manitoba high schools.  This chapter uses correlational analysis to provide answers to the 
research questions, which are: 
1. Are there any significant correlations between the availability of various forms of 
technology in the school and their frequency of use by teachers? 
2. Are there any significant teacher demographic factors that impact teachers’ 
personal, professional, and pedagogical ICT use? 
3. Are there any significant correlations between teacher personal, professional, and 
pedagogical use of ICT? 
4. Are there any significant correlations between teacher-reported pedagogical 
orientation and teacher professional and pedagogical use of ICT? 
Inferential Analysis 
Descriptive statistics help to visualize trends and compare data within the sample group 
of participants within a study.  In order for the information to apply to the entire population of 
teachers from which the sample is taken, inferential analysis is needed (Creswell, 2008, p. 195).  
Inferential analysis can examine correlations between variables and make predictions about an 
entire population, making the answers to the research questions valid and valuable to the 
population to which the study applies. 
Correlative analysis throughout this chapter was conducted using IBM SPSS Statistics 
software 20 (SPSS).  Pearson product-moment correlation analysis tests were the primary 
method used to examine correlations between variables.  Correlational analysis conducted using 
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SPSS was two-tailed, where SPSS flagged with one or two asterisks significant correlations 
between variables at specific significance levels.  Significance levels of .01 and .05 are used in 
the correlational analysis of this study.  In educational research, both significance levels are used 
to indicate a relationship exists between variables and that there is minimal risk that the 
correlation significance is due to chance (Creswell, 2008, p 196); in other words, a Pearson 
correlational analysis in SPSS indicates the degree of correlation between variables (r) and the 
probability (p) is significant.  These analyses will help answer the research questions.  
Availability and Frequency of Use of Technology 
Of the four research questions in this study, the first is:  “Are there any significant 
correlations between the availability of various forms of technology in the school and their 
frequency of use by teachers?”  To answer this question, this study looked at the data from part 
two of the survey, “Availability and Frequency of use of Technology.”   To answer the question, 
two aspects of the study were compared using a Pearson correlation, comparing the availability 
of technology with the frequency of use of that technology. 
General Availability and Frequency of Use 
In this analysis, correlations were calculated between the number of computers available 
and the frequency of use.  The analysis also involved in-class usage and usage that occurs in a 
computer lab. 
There is no general consensus as to what size of correlation is considered strong.  The 
interpretation of the coefficient is dependent on the topic of study.   Measurements that are 
naturally numeric and countable, such as age or population are more likely to yield stronger 
correlations.  In social science research, such as in this study, where data is provided by 
participants, lower correlation coefficients can indicate stronger correlations (Shortell, 2001). 
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Correlation Value Interpretation Scale 
Coefficient Value Interpretation 
0.9 – 1.0 
0.7 – 0.9 
0.5 – 0.7 
0.3 – 0.5 
< 0.3 









Correlating the Availability of Computers and Frequency of use in the Classroom  
(N=55) 
General Availability in the Classroom and Frequency of Use r p 
What is the number of computers that are located in your 
classroom every day? 
.286* .034 
What is the number of computers that are located in your 
classroom every day with internet access? 
.286* .034 
What is the number of computers that can be brought into your 
classroom (i.e. on a laptop cart)? 
.118 .392 
What is the number of computers that can be brought into your 
classroom (i.e. on a laptop cart) with internet access? 
.094 .496 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
The results of the Table 24 answers two important questions.  The first question is 
whether having computers available directly in the classroom correlate to the frequency of use of 
computers.  Comparing the number of computers in the classroom (with or without internet 
access) and their frequency of use shows that there is a positive relationship between having 
computers in the classroom and their frequency of use (r = 0.286, p < 0.05).  This did not show a 
strong correlation; however, it is statistically significant.  This result is important given the mean 
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number of available computers within the classroom (4.2) is relatively low and the mean number 
of computers that can be brought in to the classroom (15.5) is relatively high (from Table 11). 
The second question is whether having laptop carts available to be moved into the 
classroom correlates to their frequency of use. Table 24 shows that regarding laptop cart use 
(with or without internet), there is no significance in the correlation (p = 0.392 and p = 0.496).  
This result indicates that the availability of laptop carts does not significantly correlate to 
increased use of computers in the classroom. 
Table 25 
 
Correlating the Availability of Computers in a Computer Lab and Their Frequency of Use 
(N=55) 
 
Availability in a Computer Lab and Frequency of Use r p 
What is the number of computers in a computer lab that is available to 
you? 
.208 .128 
What is the number of computers in a computer lab that is available to 
you with internet access? 
.208 .128 
 
Table 25 shows that there is no significant correlation between the availability of 
computers and the frequency of use of computers when a lab of computers is used for 
instruction.  Like in the example of laptop carts, this result is important given the mean of 
available computers within the classroom (4.2) is relatively low and the mean of computers that 
are available in a computer lab (24.9) is relatively high (from Table 11). 
Tables 24 and 25 illustrate an incongruity between the availability of computers and their 
frequency of use.  On the one hand, there are a small number of computers available within the 
classroom all the time (4.2), and these significantly correlate to frequency of use; even though 
having so few computers in the class would not accommodate most classes (mean class size = 
19.22 from Table 6).  Laptop carts provide considerably more availability to classes (15.5), but 
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their availability does not correlate to their frequency of use.  Also, computer labs provide the 
greatest availability (24.9), easily able to accommodate all students; however, like laptop carts, 
the availability of computer labs shows no significant correlation to frequency of use. 
Specific Availability and Frequency of Use 
The results of tests examining the correlations between availability of specific 
technologies and frequency of use for specific technologies are shown in Table 26. 
Table 26 
 
Correlating Availability and Frequency of Use of Specific Technologies 
(N=55) 
Availability and Frequency of Use   r p 
Computer/video projector .435** 0.001 
Videoconference unit/Distance education system .781** < 0.001 
Interactive Whiteboard (e.g., SMART Board) .826** < 0.001 
Classroom response system .756** < 0.001 
MP3 player/iPod/Sound System .772** < 0.001 
Document camera/Scanner .676** < 0.001 
Handheld device (Cell Phone, Tablet) .793** < 0.001 
**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed). 
  
The results of these comparisons show strong correlations between the availability of 
specific technology in the classroom and their frequency of use.  There is a difference in this 
analysis from the previous analysis besides the fact that these are more specific technologies.  
For most of the items in Table 26, the technologies would be readily available to the teacher and 
they would be able to use them whenever they needed to.  The results of the general use of 
computers shown in Table 24 and Table 25 are produced where the technology is not readily at 
hand.  However, under circumstances where the technology is readily available, the results are 
quite different.   The results shown in Table 26 appear to indicate that the ability to have a 
technology at hand whenever needed greatly facilitates the frequency of use. 
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The first correlation to be significant in Table 26 is that of the availability of 
computer/video projector and the frequency of its use (r = 0.435, p < 0.01).  This shows a strong 
positive correlation between a computer/video projector’s availability and frequency of use.  It is 
important to note that this computer/video projector technology was the one technology that was 
scored as used “often” by participants.  Second but not “often” usage was for the use of 
interactive whiteboards which scored a very strong positive relationship between its availability 
and use (r = 0.826, p < 0.01). 
An important factor to note in the analysis of Table 26 is that correlation does not equate 
proportionately to the usage of the technologies.  Although the remaining technologies show 
high and significant correlations between availability and frequency of use, many of the 
technologies were not available in participant classrooms.  So although there is a high correlation 
between the availability and frequency of use, this can be the result of it not being available and 
not being used, which would also yield a high correlation; a similar result can occur if a teacher 
has a technology in their room that they did not ask for and therefore do not use.  That being 
said, the two technologies most likely to be in the classroom, that of computer/video projector 
and interactive whiteboards, do show strong correlations and provide important information in 
answering the first research question of the study.   
Demographic Factors and Teacher ICT Use 
The second study question asked:  “Are there any significant teacher demographic factors 
that impact teachers’ personal, professional, and pedagogical ICT use?”  To answer this question, 
we will look at the data from part one of the survey, “Demographic Information,” and compare it 
with information from the section on “Availability and Frequency of use of Technology.”   
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Teacher Experience and Frequency of use of Computers 
To get an indication of the relationship between teacher experience and the frequency of 
use of technology, an analysis of the teacher’s general use of technology and their experience 
level was performed.  Table 27 summarizes these results. 
Table 27 
 
Teaching Experience and General Frequency of Use 
(N=55) 
General Frequency of Use and Years of Teaching Experience r p 
In your classroom? .030 .829 
Computer lab or other location? .049 .720 
 
The results of Table 27 show no correlation between the experience level and teachers’ 
general frequency of use of computers during instructional time.  For both questions, whether it 
was for in-class usage (r = 0.030, p = 0.829) or for lab usage (r = 0.049, p = 0.720), no 
significant correlation exists.  This shows that for participants in this study, they are no more or 
less likely to use computers in the class if they had 1 year experience or 30 years’ experience.   
Teacher Experience and Specific of use of Technology 
Further analysis looked at experience level and specific technology frequency of use. 
Table 28 shows the results of correlational analysis between teacher experience level and 











Experience Level of Teacher and Specific Technology Use 
(N=55) 
Frequency of Use and Years of Teaching Experience r p 
Computer/video projector -0.228 0.094 
Interactive Whiteboard (e.g., SMART Board) 0.320* 0.017 
MP3 player/iPod/Sound System -0.286* 0.034 
*Correlation significant at the .05 level (two-tailed) 
 
In this analysis, two technologies correlate to the experience level of the teacher, 
interactive whiteboard use (r = 0.320, p < 0.05) and MP3 player/iPod/sound system use (r = -
.286, p < 0.05).  For illustrative purposes, the correlation to computer/video projectors shows no 
significant correlation to teacher experience level.  Given the nearly ubiquitous use of 
computer/video projectors as demonstrated in this study, this indicates that the widespread usage 
of computer/video projectors is represented evenly across all ages of teachers. 
Interactive whiteboards. With a positive correlation of r = 0.320, interactive whiteboard 
use shows a positive correlation to teacher experience; which means that more experienced 
teachers use interactive whiteboard more often.  This analysis reveals a somewhat novel result, 
given that one might suspect that younger teachers would be using newer technology more often. 
MP3 player/iPod/sound system.  With a weak negative correlation of r = -0.286, the use 
of MP3 player/iPod/sound system result shows that as teacher experience goes up, the use of 
MP3 players/iPods/sound system goes down; in other words, younger teachers tend to use these 
technologies more than older teachers.  Although both the correlations are statistically 
significant, they are nonetheless weak. 
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Teacher Experience and Professional/Administrative Technology Use 
To further examine the correlations between teacher experience and teacher ICT use, 
years of teacher experience and professional/administrative technology use was analyzed.  
Professional/administrative technology use included such uses as: entering or viewing grades, 
entering or viewing attendance records, administering assessments, and entering or viewing 
results of student assessments, among others. 
In this comparison of teacher experience and Professional/Administrative tasks, all nine 
items examined for correlations with teacher experience show no significant correlation, even 
though specific Professional/Administrative tasks were examined.  This indicates that there is no 
correlation between teacher experience levels regarding the use of these specific technologies for 
professional/administrative uses. 
Significant Correlations related to Teacher Experience  
The results indicate few significant correlations between teacher experience level and 
teacher use of ICT.  To examine possible correlations related to teacher experience, correlations 
with the data from the “Teacher Personal Use of ICT”, “Teacher Professional Use of ICT” and 
“Student Use of ICT” sections of the survey will be explored.  For this section, only significant 
correlations will be shown. 
Table 29 
 
Significant Correlations Between Teacher Experience and Teacher Personal Use of ICT. 
(N=55) 
Technology Type and Years of Teaching Experience r p 
Social web sites (i.e. Facebook, MySpace, etc.) -.331* .013 
Gaming (i.e. Wii, Xbox) -.303* 024 
Photo/Video sharing (i.e. flickr, YouTube, UStream, Screencast) -.284* .036 
Media Player (iPod, Zune) -.272* .044 
*Correlation significant at the .05 level (two-tailed) 
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Teacher Experience and Teacher Personal Use of ICT. From Table 29, there are four 
significant correlations.  Personal use of social web sites such as for Facebook, gaming, video 
sharing, media player usage show weak to low negative correlation to teacher experience level.  
This indicates that for these uses of technology, younger teachers seem to be using them more 
than more experienced teachers, which is what might be expected for the personal use of 
technology.   
What is not indicated but might be expected is that the use of cell phones for calling or 
texting would correlate to younger teachers; however, that is not the case.  Both cell phone 
calling (r = -0.010, p = 0.943) and cell phone texting (r = -0.184, p = 0.179), show no significant 
correlation.  This indicates that younger teachers do not have any greater usage of cell phones 
over more experienced teachers. 
Table 30 
 
Significant Correlations Between Teacher Experience and Teacher Professional Use of ICT. 
(N=55) 
Technology Type and Years of Teaching Experience r p 
Word processing software  -0.288* 0.033 
Presentation software  -0.305* 0.023 
Multimedia for instruction  -0.267* 0.049 
Laptop/Netbook computer -0.289* 0.033 
Media Player  -0.377** 0.005 
*Correlation significant at the 0.05 level (two-tailed) 
**Correlation is significant at the 0.01 level (2-tailed). 
 
Teacher experience and teacher professional use of ICT.  Table 30 examines the 
correlation of teacher experience and their professional use of technology.  It shows five weak to 
low correlations between teaching experience and technology usage.  All five significant 
correlations are negative indicating that younger teachers are more likely to use the indicated 
technology than more experienced teachers. 
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Of note in Table 30 is the absence of a significant correlation regarding the use of 
interactive white boards and teacher experience (r = 0.205, p =0.134); considered a newer 
technology, it shows no trends either way based on teacher experience and professional usage.  
Also of note is a number of technologies from social sites (such as Facebook), blogs, web page 
creation, podcasting, photo sharing and others from that section of the survey that show no 
correlation regarding teacher experience. 
The next analysis involves examining the correlations of teacher experience and student 
use of technology.  Table 31 shows the significant correlations for this analysis. 
Table 31 
 
Significant Correlations Between Teacher Experience and Student Use of ICT.  
(N=55) 
 
Technology Type and Years of Teaching Experience r p 
Interactive Whiteboards (i.e. Smartboards) 0.299* 0.026 
Media Player (iPod, Zune) -0.333* 0.013 
*Correlation significant at the 0.05 level (two-tailed) 
 
Significant correlations between teacher experience and student use of ICT. 
Contrary to what might be expected, Table 31 indicates that interactive whiteboard use by 
students is correlated to teacher experience (r = 0.299, p < 0.05), indicating that the more 
experienced a teacher, the greater the interactive white board use by students.  Teachers with 
fewer years’ experience are more likely to be letting students use media players (r = -.333, p < 
0.05). 
The Effect of Class Size on Student Use of Technology  
Class size may play a role in whether technology is used more often in the classroom.  
For this analysis, results from the sections of the survey on frequency of use in the classroom, 
and Student Use of Technology were correlated to class size. 





Significant Correlations Between Class Size and Frequency of Use of Technology. 
(N=55) 
 
Technology Type and Class Size r p 
Videoconference unit/Distance education system -.304* .024 
Interactive Whiteboard (e.g., SMART Board) -.388** .003 
*Correlation significant at the .05 level (two-tailed). 
**Correlation is significant at the 0.01 level (2-tailed). 
 
Significant correlations between class size and frequency of use of technology. Table 32 
shows two negative correlations relating to class size.  The use of a video conference/distance 
education system is negatively correlated with class size (r = -0.304, p < 0.05), meaning that as 
class size increased, the use of such a system went down; also negatively correlated is the use 
interactive whiteboards (r = -0.388, p < 0.01).  Both these results are somewhat surprizing since 
a video conference system should allow for greater class sizes; as for interactive whiteboards, the 




Significant Correlations Between Class Size and Student Use of Technology 
(N=55) 
 
Technology Type and Class Size r p 
Interactive Whiteboards (i.e. Smartboards) in lessons -0.293* 0.030 
Cell Phone Texting 0.275* 0.042 
*Correlation significant at the .05 level (two-tailed). 
**Correlation is significant at the 0.01 level (2-tailed). 
 
Significant correlations between class size and student use of technology. Table 33 examines 
the use of specific technology by students correlated to class size.  The results confirm a 
correlation found in Table 32 as well as a curious correlation with cell phone texting.  Like in 
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Table 32, the use of interactive whiteboards show a negative correlation to class size (r = -0.293, 
p < 0.05), again possibly for reasons outlined in the previous paragraph.  A curious positive 
correlation exists between class size and cell phone texting for student (r = 0.275, p < 0.05), 
which indicates that as class size goes up, cell phone texting by students goes up. 
In summary, with regards to class size, there does seem to be an effect on technology 
usage, however, of the four significant correlations shown, they are all relatively weak 
correlations.  Given that there were a total of 35 technology usage measures compared to class 
size and all score an r  < 0.4 (indicating a low correlation), shows in this study, that besides 
perhaps for interactive whiteboard use, class size is not a correlating factor in the use of 
technology in the classroom.  In other words, class size does not impact the use of technology in 
the classroom either positively or negatively. 
Teaching Assignment and Correlations to Technology Usage  
To examine the correlations between teaching assignment and technology usage involved 
using a number of tests.  First, it needed to be determined if there were differences in the 
distribution of technology usage scores based on teaching assignment; this was accomplished 
using independent-samples Kruskal-Wallis tests.  Once it is determined that there is a difference 
in the distribution of scores, then independent t-tests can be performed to determine if the 
differences are significant and due to specific teaching assignments. 
A Kruskall-Wallis test was performed between the teaching assignments and a number of 
technology usage scores.  The scores included the general frequency of use score, the 
administrative use of technology score, teacher personal use of technology score, teacher 
professional use of technology score, and student use of technology score.  Each of these scores 
represents the sum of the responses for each set of corresponding questions in the survey. 
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A Kruskall-Wallis test establishes a null hypothesis that is either retained by the test or 
rejected by the test.   The null hypothesis for testing teaching assignment and technology usage is 
that the distribution of the technology score is the same across all categories of teaching 
assignments.  The null hypothesis is retained if the test shows that the null hypothesis is true; in 
this case, it means that teaching assignment does not significantly correlate to technology usage.  
For the first Kruskall-Wallis test, all 12 categories of teaching assignment were used to test the 
effect on technology usage.  Table 34 shows the results of the first test. 
Table 34 
 
Kruskall-Wallis Test - All Teaching Assignments (12) and Technology Usage 
Technology Usage Score Significance Result 
General frequency of use 0.077 Retain the null hypothesis. 
Administrative use of technology 0.298 Retain the null hypothesis. 
Teacher personal use of technology 0.807 Retain the null hypothesis. 
Teacher professional use of technology 0.683 Retain the null hypothesis. 
Student use of technology 0.298 Retain the null hypothesis. 
The significance level is 0.05. 
 
Based on these results, there is no significant correlation between specific subjects taught 
and technology usage; a significance level of .05 or lower is required to indicate a significant 
correlation.  To see if there are any connections between subjects taught and technology usage, 
four major categories of teaching assignment were created to combine similar subject areas.  For 
categorical scoring, a number of specific teaching assignments were grouped.  For example, the 
Arts category included English (all forms), Languages, Art and Music and Social Sciences.  
Science included Science and Mathematics/Computer Science.  A General category was created 
for vocational education and physical education, and an Other category was created for the 
remainder, which included counselling and administration.  A Kruskal-Wallis test was run using 
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these categories and technology use scores used in the previous test.  Table 35 shows the results 
of this test. 
Table 35 
 
Categorized Teaching Assignments (Arts, Sciences, General, Other) and Technology Usage 
Technology Usage Score Significance ( r ) Result 
General frequency of use .006 Reject the null hypothesis. 
Administrative use of technology .032 Reject the null hypothesis. 
Teacher personal use of technology .660 Retain the null hypothesis. 
Teacher professional use of technology .653 Retain the null hypothesis. 
Student use of technology .067 Retain the null hypothesis. 
The significance level is .05. 
 
Table 35 indicates that based on the four established categories, there is a difference in 
technology usage; where the null hypothesis is rejected and the significance level is below 0.05.  
To determine between which categories there are significant differences in usage, a number of 
independent t-tests were conducted.  The results of these t-tests were used to determine if the 
differences in usage are real and based on the subject category.  Technology usage scores were 
compiled and used for these t-tests which are summarized in Table 36. 
Table 36 
 






















Arts 19.00 12.79 3.75 55.08 75.66 72.49 
Sciences 20.00 15.00 3.61 60.89 73.54 76.73 
General 8.00 18.13 4.36 62.05 80.21 70.00 
Other 8.00 12.25 3.50 58.93 76.56 71.35 
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The scores in Table 36 were calculated by using a number of methods to give an accurate 
score for each type of use.  The General Frequency of Use score was calculated by summing the 
Likert-type responses on this area of the survey by subject group and calculating the mean for all 
participants within that group.  The Professional/Administrative score was calculated using the 
mean of all Likert-type responses by group.  The Personal, Professional and, Student Use of ICT 
scores were calculated by summing each of the Likert questionnaire responses for each 
participant and calculating the mean of the sums by subject group.  Each of these scores 
produces a useful numerical score between each of the subject categories and technology uses 
that can be used in the following inferential analysis. 
Table 5-14 summarizes the results of independent t-tests between subject categories and 
the general frequency of use score.   
Table 37 
 
Categorized Teaching Assignments (Arts, Sciences, General, Other) and Technology Usage 
Score Significance 
Technology Usage  Result Significance 
General frequency of use 
Art - Science 0.041* 
Art - General 0.001* 
Science- General 0.040* 
Science - Other 0.1* 
General - Other 0.017* 
Administrative use of 
technology 
Art - General 0.008* 
Science- General 0.014* 
Teacher personal use of 
technology 
None  
Teacher professional use 
of technology 
None  
Student use of technology General - Other 0.014* 
*The significance level is < 0.05. 
 
Results of Table 37 indicates that between arts and science (p = 0.041), as well as arts 
and general usage (p = 0.001), and science and general usage (p = 0.40) the numbers reflect the 
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real difference in usage since the significance (p value) is less than 0.05.  This means that science 
technology usage is generally higher than arts usage, and general usage is higher than science 
usage.  General and other course category significance is also indicated. 
Other t-tests were conducted on the 4 subject group categories and the other measures of 
technology use, including administrative use, teacher personal use, teacher professional use, and 
teacher use of technology.  Administrative use showed two significant correlation between Arts 
and General (p = 0.008) and Science and General (p = 0.014).  The only other significant 
correlation was for student use of technology between General and Other (p = 0.014).   Overall, 
the results of the above tests indicate that the difference in usage between specific courses is not 
significant; however, between subject areas (such as Art and Science) there is a significant 
difference in technology usage.  
Correlations between Teacher Personal, Professional and Pedagogical Use of ICT 
The third research question in the study asked:  “Are there any significant correlations 
between teacher personal, professional, and pedagogical use of ICT?”  Three sections of the 
survey were compared and analysed, “Teacher Personal Use of Information and 
Communications Technology”, “Teacher Professional Use of Information and Communications 
Technology,” and “Student Use of Information and Communications Technology.”   
Correlating Teacher Personal Use of ICT and Teacher Professional Use of ICT 
Table 38 summarizes correlations between personal and profession use of ICT. It 
compares similar items from the personal use of ICT data and the professional use of ICT data.  
For example, personal use of email and professional use of email are correlated.  The 
correlations involve both computer/internet use and mobile usage of technology. 
 





Correlations of Teacher Personal and Teacher Professional ICT Use  
(N = 55) 
 
ICT Use  r p 
E-mail (i.e. Outlook/Outlook express) 0.447** 0.001 
Webmail ( i.e. Hotmail, Gmail) 0.285* 0.035 
Search engines  (i.e. Google, Bing) 0.454** 0.001 
Social web sites (i.e. Facebook, MySpace, etc.) 0.530** <0.001 
Spreadsheets software (i.e. Excel) 0.621** <0.001 
Presentation software (i.e. Powerpoint) 0.702** <0.001 
Gaming (i.e. Wii, Xbox) 0.327* .015 
Web  page  creation (i.e. Frontpage or Google Sites) 0.632** <0.001 
Blogs or Wikis (i.e. Blogger, Wikispaces) 0.772** <0.001 
Social Bookmarking (i.e. del.ico.us, stumbleupon) 0.603** <0.001 
Aggregators (i.e. Bloglines, Google Reader) 0.664** <0.001 
Podcasting (i.e. podshow, podomatic) 0.465** <0.001 
Photo/Video sharing (i.e. flickr, YouTube, UStream, Screencast) 0.656** <0.001 
Chat/Video Conferencing (i.e. Skype, ooVoo) 0.531** <0.001 
Cell Phone Calling 0.314* 0.019 
Cell Phone Texting 0.366** 0.006 
Smartphone applications (email, web browsing, etc.) 0.611** <0.001 
Laptop/Netbook computer 0.511** <0.001 
Tablet Device (iPad, Samsung Galaxy Tab) 0.769** <0.001 
GPS Navigation Device (Garmin, TomTom) 0.383** .004 
Media Player (iPod, Zune) 0.446** .001 
Gaming System (Nintendo DS, Sony PSP) 0.471** <0.001 
Portable Storage (Flash Drive) 0.522** <0.001 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Table 38 indicates there are a number of significant correlations between personal and 
professional use of ICT.  Among the highly correlated items are presentation software (r = 0.702,  
p < 0.001), blogs or wikis (r = 0.772, p < 0.001) and tablet device usage (r = 0.769, p < 0.001).  
Moderately correlated items ( r > 0.5) include social web sites (r = 0.530, p < 0.001), 
spreadsheets (r = 0.621, p < 0.001), web  page creation (r = 0.632, p <0.001), social bookmarking 
(r = 0.603, p < 0.001), aggregators (r = 0.664, p <0.001), photo/video sharing (r = 0.656,  p < 
0.001), chat/video conferencing (r = 0.531, p <0.001), smartphone applications (r = 0.611, p < 
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0.001), laptop/netbook computer usage (r = .511, p < 0.001), and portable storage (r = 0.522,  p 
<0.001).  Of note for each of these correlations is the significance level (p < 0.001) for each item, 
well below the required significance level (p < 0.05).  A level of significance where p < 0.001 
indicates that a correlation exists with a greater than a 99.9% confidence level. 
Correlations that exist between related uses indicate there is a strong consistent increase 
or decrease among participants for their personal and professional use of technology.  As was 
shown in Chapter 4, there is an overall decrease in usage among many measures from personal to 
professional use.  Table 38 confirms that this change is consistent among participants in the 
study.  It is important to note that a strong correlation indicates a strong consistency among 
participants and does not indicate usage levels; for example for the use of tablet devices there 
may be a strong correlation (r = 0.769, p < 0.01) because both personal and professional usage is 
very low but consistent between uses by participants. 
Correlating Teacher Professional Use and Student (Pedagogical) Use of ICT 
Table 39 summarizes correlations between teacher professional use and student use of 
ICT.  It compares similar items from the teacher professional use of ICT data and the student use 
of ICT data.  For example, professional use of email and student use of email are correlated.  The 












Correlations of Teacher Professional ICT Use and Student Use of ICT 
(N=55) 
ICT Use r p 
Search engines  (i.e. Google, Bing) 0.348** .010 
Social web sites (i.e. Facebook, MySpace, etc.) 0.584** < 0.001 
Spreadsheets software (i.e. Excel) 0.415** .002 
Presentation software (i.e. Powerpoint) 0.587** < 0.001 
Interactive Whiteboards (i.e. Smartboards) in lessons 0.796** < 0.001 
Subject specific technology (i.e. used only for Math, Science, etc.) 0.852** < 0.001 
Multimedia for instruction (audio, pictures, video) 0.442** .001 
Gaming (i.e. Wii, Xbox) 0.523** < 0.001 
Web  page  creation (i.e. Frontpage or Google Sites) 0.500** < 0.001 
Blogs or Wikis (i.e. Blogger, Wikispaces) 0.592** < 0.001 
Social Bookmarking (i.e. del.ico.us, stumbleupon) 0.724** < 0.001 
Aggregators (i.e. Bloglines, Google Reader) 0.723** < 0.001 
Podcasting (i.e. podshow, podomatic) 0.696** < 0.001 
Photo/Video sharing (i.e. flickr, YouTube, UStream, Screencast) 0.577** < 0.001 
Chat/Video Conferencing (i.e. Skype, ooVoo) 0.655** < 0.001 
Cell Phone Texting 0.357** .007 
Smartphone applications (email, web browsing, etc.) 0.356** .008 
Laptop/Netbook computer 0.416** .002 
Tablet Device (iPad, Samsung Galaxy Tab) 0.549** < 0.001 
GPS Navigation Device (Garmin, TomTom) 0.565** < 0.001 
Media Player (iPod, Zune) 0.629** < 0.001 
Gaming System (Nintendo DS, Sony PSP) 0.603** < 0.001 
Portable Storage (Flash Drive) 0.550** < 0.001 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
As in the Table 38, most items in Table 39 show significant correlations between ICT 
usage items. A number of items in this analysis are highly correlated at p < 0.001; these include 
interactive whiteboards (r = 0.798), subject specific technology (r = 0.852), social bookmarking 
(r = 0.724), and aggregators (r = 0.723).  Moderately correlated items (where 0.5 < r < 0.7) 
include uses involving social web sites (r = 0.584), presentation software(r = 0.587), gaming  (r = 
0.523), web  page  creation (r = 0.500), blogs or wikis (r = 0.592), podcasting (r = 0.698), 
photo/video sharing (r = 0.577), chat/video conferencing (r = 0.655), tablet device (r = 0.549), 
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GPS navigation device (r = 0.565), media player(r = 0.629), gaming system (r = 0.603), and 
portable storage (r = 0.550). 
This analysis suggests that the usage of the items between professional and student use of 
ICT are related to each other and there may be a reason why there is such consistency.  Again, in 
looking at Chapter 4 there was a consistent drop in usage of certain technologies and the 
correlational analysis shows that these drops are consistent across participants.  The possible 
reason for the drop in usage and correlation across ICT uses by categories will be explored in the 
next chapter. 
Correlating Teacher Personal Use and Student (Pedagogical) Use of ICT 
The last analysis in this section examines correlations between Teacher Personal Use and 
Student Use of technology.  Table 40 summarizes significant correlations between Teacher 
Personal and Student Use of ICT.   
Table 40 
 
Correlating Teacher Personal Use and Student (Pedagogical) Use of ICT 
(N = 55) 
ICT Use   r  p  
Word processing software (i.e. Microsoft Word, Works) 0.340* 0.011 
Spreadsheets software (i.e. Excel) 0.384** 0.004 
Presentation software (i.e. Powerpoint) 0.636** < 0.001 
Blogs or Wikis (i.e. Blogger, Wikispaces) 0.398** 0.003 
Social Bookmarking (i.e. del.ico.us, stumbleupon) 0.571** < 0.001 
Aggregators (i.e. Bloglines, Google Reader) 0.478** < 0.001 
Podcasting (i.e. podshow, podomatic) 0.418** 0.002 
Photo/Video sharing (i.e. flickr, YouTube, UStream, Screencast) 0.486** < 0.001 
Smartphone applications (email, web browsing, etc.) 0.419** 0.001 
Laptop/Netbook computer 0.350** 0.009 
Tablet Device (iPad, Samsung Galaxy Tab) 0.347** 0.009 
Gaming System (Nintendo DS, Sony PSP) 0.330* 0.014 
Portable Storage (Flash Drive) 0.440** 0.001 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 




Table 40 shows fewer correlations between teacher personal technology use and student 
use of technology.  Also none of the correlations in Table 40 were highly correlated (r > 0.700).  
Moderate correlations existed for presentation software (r = 0.636, p < 0.001), and social 
bookmarking (r = 0.571, p < 0.001).  The remaining correlations in the table are low correlations. 
Correlations between Teacher Instructional Philosophy and Teacher ICT Use in the 
Classroom 
The fourth research question in the study asked:  “Are there any significant correlations 
between teacher-reported pedagogical orientation and teacher professional and pedagogical use 
of ICT?”  To help answer this question, the section of the survey entitled “Outlook on Teaching 
and Learning” was used as well as “Teacher Professional Use of Information and 
Communications Technology” and “Student Use of Information and Communications 
Technology.” 
The purpose of the survey section “Outlook on Teaching and Learning” was to establish 
whether teachers were reporting as teacher-centered or student-centered in their approach to 
teaching/learning.  Using the questions from this section, each participant established a teacher-
centeredness score and a student-centeredness score calculated from their responses.  These 
scores will be used in the correlative analysis to follow.  
To understand participant’s pedagogical orientation, a scoring system was established to 
determine a teacher’s teacher-centeredness and student-centeredness.  To understand the tables 
that follow, it is important to understand the pedagogical orientation of each question.  Questions 
were either pro- student centered or pro- teacher centered.  This would give each question result 
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as either a teacher-centered score result or a student centered score result.  Questions 
1,2,4,7,8,10,11, & 12 are teacher centered, while questions 3,5,6,9,13, & 14 are student-centred.   
The measurement of teacher-centeredness and student-centeredness as used in this study 
was largely developed by the author.  As such, a series of reliability tests were carried out to 
determine which questions were able to most reliably represent the teacher-centeredness and 
student-centeredness construct.  Using SPSS, an analysis was conducted using Cronbach’s Alpha 
on the set of teacher-centered and student-centered question responses.  First, all questions in 
each group were included in the analysis and questions that showed lower reliability were 
removed until 5 questions with the highest reliability from each side remained.  Analysis 
indicated that for student-centered items, questions 5, 6, 9, 13, &14 had the highest reliability (α 
= .748).  For teacher-centered items, questions 1, 2, 10, 11, & 12 showed the highest reliability 
(α = .783).  The analysis indicated that the responses showed acceptable construct reliability for a 
new developed construct (Giliem & Giliem, 2003) and are the responses used in the scoring of 
teacher-centeredness and student-centeredness results to follow. 
The result of the above is that each participant has a calculated teacher-centred (TC) 
score and a student-centred (SC) score. To determine if a teacher was more teacher-centred or 
student-centered, the higher score will indicate their orientation.  Teachers with a higher score in 
the teacher-centered score column are considered teacher-centered; teachers with a higher score 











Teacher-Centeredness and Student-Centeredness Scores for all Participants 
(TC- Teacher Centeredness, SC – Student Centeredness, Part. - Participant) 
Part. TC SC Part. TC SC Part. TC SC Part. TC SC 
1 14 12 15 10 16 29 7 18 43 12 15 
2 10 20 16 9 17 30 12 17 44 13 18 
3 12 15 17 10 18 31 13 14 45 12 13 
4 13 16 18 15 11 32 10 17 46 11 17 
5 11 17 19 13 17 33 9 17 47 11 19 
6 8 20 20 13 14 34 9 15 48 12 15 
7 20 11 21 10 13 35 9 19 49 12 14 
8 13 18 22 16 18 36 18 16 50 15 14 
9 8 20 23 10 17 37 19 12 51 13 13 
10 10 14 24 10 17 38 12 12 52 12 11 
11 12 14 25 10 15 39 12 15 53 14 16 
12 10 15 26 12 16 40 10 14 54 11 11 
13 18 12 27 10 15 41 12 15 55 13 15 
14 11 15 28 11 15 42 9 15    
 
Table 41 illustrates the variation in pedagogical orientation among participants.  If one 
were to extrapolate based on the ideas of O’Neill & McMahon (2005), this indicates a balanced 
approach in pedagogy.  Showing a high teacher-centeredness score and a low student-
centeredness score (such as participant 7) assumes a teacher-centered approaches to instruction.  
Other participants with low teacher-centeredness scores and a high student centeredness scores 
would approach teaching more toward the needs and motivations of students (such as participant 
2).  Using the data from Table 41, an overall indication of the participant’s’ pedagogical 
orientation can be calculated. 
Table 42 shows the overall pedagogical orientation of all participants.  To determine 
whether a participant was teacher-centered or student-centered, if a participant had a higher score 
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in the teacher-centeredness column they were teacher-centered, if they had a higher score in the 
student-centeredness column they were determined to be student-centered teachers.   
Table 42 
 






# of Participants 11 44 
% of Participants 20% 80% 
 
To obtain the results in Table 42, sums were calculated for all teachers that are teacher-
centered and those that are student-centered.  The results show, based on their reporting, 80% of 
participants are indicated that they are student-centered.   
Correlations between Teacher/Student Centeredness and Teacher Professional Use 
of ICT 
Tables 43 and 44 summarize the significant correlations between Teacher Professional 
Use of ICT and Teacher/Student Centeredness Scores. 
Table 43 
 
Correlating Teacher-Centeredness Score and Teacher Professional Use of ICT 
(N = 55) 
ICT Use   r  p  
Word processing software (i.e. Microsoft Word, Works) -0.359* 0.007 




Correlating Student-Centeredness Score and Teacher Professional Use of ICT 
 (N = 55) 
ICT Use   r  p  
Presentation software (i.e. Powerpoint) 0.340* 0.011 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Results from this correlative analysis reveal only two moderate correlations between 
Teacher/Student Centeredness and Teacher Professional Use of ICT.  Word processing shows a 
negative correlation relative to teacher centeredness score, while the use of presentation software 
shows a positive correlation to their student-centeredness.   These results seem somewhat 
counterintuitive in that teacher professional use would be for uses such as preparation, 
administration, and reporting.  This would seem to imply that teachers that are more teacher-
centered would word process more in this capacity.  Likewise a higher student-centred score 
would seem to imply less use of presentation software by the teacher, but the correlation 
indicates the opposite circumstance.   
Teacher/Student Centeredness and Student Use of ICT 
Tables 45 and 46 summarizes the significant correlations between Teacher Centeredness 
and Student Use of ICT. 
Table 45 
 
Correlating Teacher-Centeredness Score and Student (Pedagogical) Use of ICT 
 (N = 55) 
ICT Use   r  p  
Presentation software (i.e. Powerpoint) -0.331* 0.014 
Portable Storage (Flash Drive) -0.332* 0.013 
*Correlation is significant at the 0.05 level (2-tailed). 
 
Table 45 shows that there is an inverse relationship between teacher centeredness and 
student use of technology.  This may indicate less active participation by students and limited 
assignment choice.  Consistently less use of portable storage may mean less choice of the use of 
technology for assignments because the teacher is a greater participant in the activities of the 
class. 
 





Correlating Student-Centeredness Score and Student Use of ICT 
(N = 55) 
 
Table 46 also shows significant correlations of student ICT use and student-centeredness.  
Word processing, presentations, and portable storage show consistency with the student-
centeredness score.  Only presentations show a stronger correlation (r = 0.469, p < 0.01) 
indicating that students use presentation software more with teachers with a higher student-
centeredness score.   
In summary, Tables 45 and 46 show that a higher student centeredness score correlates 
with more student technology usage; as well, a higher teacher-centeredness score correlates with 
less student technology usage.  More interesting is that the common technology involved in both 
correlations involved presentations and portable storage, a somewhat limited set of technological 
capabilities gleaned as a result of teachers’ instructional philosophy of teacher vs. student 
centeredness given that there were a total of 27 different types of technologies in the analysis.
ICT Use   r  p  
Word processing software (i.e. Microsoft Word, Works) 0.316* 0.019 
Presentation software (i.e. Powerpoint) 0.469* 0.011 
Portable Storage (Flash Drive) 0.384* 0.004 
*Correlation is significant at the 0.05 level (2-tailed). 
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Chapter 6:  Conclusions and Recommendations 
This chapter will interpret the findings of chapters four and five and examine the 
connections between the results from chapter four and chapter five and the literature review in 
chapter three.  Specifically this chapter will look at the results of this study and draw conclusions 
based on the literature review regarding the current context of technology, affordances of 
technology in 21st century education, student-centered pedagogy, and issues and incongruities in 
ICT integration efforts. The primary research questions will be discussed as well as 
recommendations regarding the finding to the research questions, and suggestions for further 
study. 
Answering the Research Questions 
The study’s focus was to determine if there are any significant correlations between 
Teacher ICT use and Teacher ICT use in pedagogy in rural Manitoba high schools. What 
correlations exist were examined by analyzing information obtained from the following research 
questions: 
1. Are there any significant correlations between the availability of various forms of 
technology in the school and their frequency of use by teachers? 
2. Are there any significant teacher demographic factors that impact teachers’ 
personal, professional, and pedagogical ICT use? 
3. Are there any significant correlations between teacher personal, professional, and 
pedagogical use of ICT? 
4. Are there any significant correlations between teacher-reported pedagogical 
orientation and teacher professional and pedagogical use of ICT? 
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Research Question #1: Are there any significant correlations between the 
availability of various forms of technology in the school and their frequency of use 
by teachers? 
To help answer this question, a number of descriptive measures and correlative analysis 
were used.  Computer availability in the classroom and on laptop carts and computers labs were 
measured as well as the frequency of use.  The results from chapter four show that there was 
greater usage of computers when they are within the classroom rather than in a computer lab or 
on a laptop cart (Table 11).  The results also show that the technologies that are most highly 
available for teaching activities (most significantly a computer display unit, and interactive 
whiteboard) are the most frequently used (see Table 12). 
The finding from the correlative analysis in chapter five indicated that there is a positive 
correlation between the number of computers available in the classroom and their frequency of 
use (r = 0.286, p = 0.034); the findings also showed that there is no correlation between 
availability and frequency of use for the use computers in computer labs (r = 0.208, p = 0.128) or 
for the use of computers on laptop carts (r = 0.118, p = 0.392). Other analysis regarding this 
question looked at specific technology availability in the classroom and frequency of use in the 
classroom. The finding showed a number of significant correlations between availability and 
frequency of use of computer/video projectors (r = 0.435, p = 0.001), interactive whiteboards (r = 
0.826, p < 0.001), videoconference unit/distance education systems (r = 0.781, p < 0.001), 
classroom response systems (r = 0.756, p < 0.001), MP3 player/iPod/sound systems (r = 0.772, p 
< 0.001), document camera/scanners (r = 0.676, p < 0.001), and handheld devices (r = 0.793, p < 
0.001). 
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Conclusion on the Availability and Frequency of use of Technology  
Based on the findings, there are significant correlations between the availability and use 
of technology. The analysis of the data suggest that the less readily available a technology is, the 
less frequently it will be used in pedagogy.  More specifically, a conclusion can be made that 
technology that is readily available directly in the classroom is most frequently used by teachers. 
Research Question #2: Are there any significant teacher demographic factors that 
impact teachers’ personal, professional, and pedagogical ICT use? 
Demographic factors including teacher experience, class size and subject taught were 
examined to determine if they have an impact on the use of technology in the classroom. Chapter 
four results showed the distribution of data regarding these demographic factors, while chapter 
five looked at specific correlations with these factors and the use of technology in the classroom. 
Teacher Experience 
Chapter four showed that a wide range of participant teachers regarding experience, class 
size and subjects taught.  The typical distribution of these factors included class size within 
expectations and a wide variety of subjects taught.  Regarding years of experience, participants 
in this study had less years of experience than would be expected for the general population of 
teachers with 47% reporting 10 years’ experience or less. Statistics indicate an average age of 
teacher is 40 years old or greater (Lin, 2005). 
Chapter five showed participating teachers had a wide range of experience and 
technology uses.  The use of interactive whiteboards was positively correlated, indicating that 
usage went up with greater teacher experience (r = 0.320, p < 0.05).  The use of MP3 players, 
iPods and sound systems were negatively correlated indicating greater usage by less experienced 
teachers (r = -286, p < 0.05). Teacher personal use of ICT results indicated negative correlations 
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regarding social web sites (r = -0.331, p = 0.013), gaming (r =-0.303, p = 0.024), photo/video 
sharing (r= -0.284, p =0.036) and media player usage (r= -0.272, p =0.044), indicated greater 
usage by younger teachers  
Teacher professional use of ICT results indicated similar trends, showing negative 
correlations for the use of word processors (r= -0.288, p = 0.033), presentation software (r=-
0.305, p = 0.023), multimedia (r = -0.267, p = 0.049), laptop/netbook usage (r = -0.289, p = 
0.033), and media players (r = -0.377, p = 0.005). With regards to student use of technology in 
the classroom, the findings from chapter five show that there is no correlation between teacher 
experience and student (pedagogical) use of technology in the classroom.   
Class Size 
Class size did not show many correlations to the use of technology in this study.  The 
only significant correlation regards the use of interactive white boards by students which is 
negatively correlated with class size (r = -0.293, p < 0.05). One positive correlation indicates that 
student use of cell phones increases with increased class size (r = 0.275, p <0.05). 
Subjects Taught 
There are a few correlations regarding teachers’ subject area that impact the use of 
technology, albeit by grouping subject areas.  Kruskal-Wallis and t-tests were used to determine 
correlations and the significance of subject areas to technology usage.  Using these tests it was 
determined that between specific subjects, there were no significant correlations regarding 
technology usage.  However, grouping subjects into subject area groups such as Arts and 
Science, some significant correlations existed.  The results of the scoring for group testing 
indicated that Science (15.00) technology usage was greater than Arts (12.79), and General 
(18.13) usage, which included vocational and physical education subjects, was greater than Arts 
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and Science. These correlations were not retained for teacher personal, professional, or student 
use of technology. 
Although correlations exist based on subjects taught, they only exist in grouped subjects 
(i.e. Art) rather than by specific subjects (i.e. English, Social Studies).  This finding is 
understandable given the number of participants who indicated teaching in multiple grades, and 
would likely teach multiple subjects as well.  Using a specific subject area that they specialize in 
and using it as a metric to determine subject area effects on uses of technology by teachers may 
not yield adequate clarification regarding its impact on technology usage.  
In other words, teachers in rural schools tend to teach multiple subjects and grades. The 
specific teacher usage of technology is likely spread across multiple subjects and grades. In 
urban schools, with typically higher population densities, teachers are more likely to teach a 
single subject or grade and therefore results in a concentration of their technology usage into one 
subject or grade. This increased subject to subject correlations to technology usage is more 
difficult to obtain in a rural setting. 
Conclusion on Demographic Factors and Teacher ICT Use 
The analysis of the data in this study indicate that there were some correlations between 
demographic factors and ICT use. Class size is negatively correlated to interactive whiteboard 
use and video conference usage; meaning the larger the class size the less likely they will be 
used. The subjects taught by teachers have some correlations to teacher ICT use, but only in 
terms of grouped subject areas.  Teacher experience seemed to show a somewhat counterintuitive 
impact on teacher technology usage, specifically with regard to interactive whiteboards. 
Chapter four and five indicated personal and professional use of technology for less 
experienced teachers is higher than for more experienced teachers. The data showed consistent 
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usage in what would be expected as a younger teacher might use technology, but that greater 
usage did not correlate to greater usage by students in pedagogy.  In fact, chapter five indicates 
the use of interactive whiteboards showed a positive correlation with teacher experience (r = 
0.320, p < 0.05), indicating that older teachers used that technology more than younger teachers.  
One conclusion regarding younger teachers is that the correlations of greater usage of technology 
with younger teachers stop with student (pedagogical) use of technology.  
Research Question #3: Are there any significant correlations between teacher 
personal, professional, and pedagogical use of ICT? 
Chapter four and five examined the connections between teacher personal, professional, 
and teacher ICT use in the classroom.  Each type of usage was examined by measuring the use of 
specific technologies in each of the three contexts and then analysing and correlating the results 
to help answer the research question. 
To summarize the change in technology usage illustrated in chapter four, the data from 
Tables 17 through 22 was examined.  For all personal use of technology, Tables 17 and 18 
indicate a total of 10 technologies scoring in the range of “often” usage (3 or above).  For all 
professional use of technology, Tables 19 and 20 indicate a total of 8 technologies scoring in the 
“often” usage range.  For student (pedagogical) use of technology, in total there were only 3 
technologies that are used “often”; none are in the mobile technology category.  Of note are the 3 
technologies for student (pedagogical) use in the classroom, these include word processing, 
search engines and presentation software. 
The findings from chapter 5 indicated a total of 23 significant correlations between 
teacher personal use, teacher professional use and student (pedagogical) use in the classroom. 
Table 47 brings together the results for all 23 correlations.  





A summary of correlations between personal and professional, and professional and student 







ICT Use  r p r p 
E-mail (i.e. Outlook/Outlook express) 0.447** 0.001 - - 
Webmail ( i.e. Hotmail, Gmail) 0.285* 0.035 - - 
Search engines  (i.e. Google, Bing) 0.454** 0.001 0.348** 0.010 
Social web sites (i.e. Facebook, MySpace, etc.) 0.530** <0.001 0.584** < 0.001 
Spreadsheets software (i.e. Excel) 0.621** <0.001 0.415** 0.002 
Presentation software (i.e. Powerpoint) 0.702** <0.001 0.587** < 0.001 
Interactive Whiteboards (i.e. Smartboards) in lessons - - 0.796** < 0.001 
Subject specific technology (i.e. used only for Math, 
Science, etc.) 
- - 0.852** < 0.001 
Multimedia for instruction (audio, pictures, video) - - 0.442** 0.001 
Gaming (i.e. Wii, Xbox) 0.327* .015 0.523** < 0.001 
Web  page  creation (i.e. Frontpage or Google Sites) 0.632** <0.001 0.500** < 0.001 
Blogs or Wikis (i.e. Blogger, Wikispaces) 0.772** <0.001 0.592** < 0.001 
Social Bookmarking (i.e. del.ico.us, stumbleupon) 0.603** <0.001 0.724** < 0.001 
Aggregators (i.e. Bloglines, Google Reader) 0.664** <0.001 0.723** < 0.001 
Podcasting (i.e. podshow, podomatic) 0.465** <0.001 0.696** < 0.001 
Photo/Video sharing (i.e. flickr, YouTube, UStream, 
Screencast) 
0.656** <0.001 0.577** < 0.001 
Chat/Video Conferencing (i.e. Skype, ooVoo) 0.531** <0.001 0.655** < 0.001 
Cell Phone Calling 0.314* 0.019 - - 
Cell Phone Texting 0.366** 0.006 0.357** 0.007 
Smartphone applications (email, web browsing, etc.) 0.611** <0.001 0.356** 0.008 
Laptop/Netbook computer 0.511** <0.001 0.416** 0.002 
Tablet Device (iPad, Samsung Galaxy Tab) 0.769** <0.001 0.549** < 0.001 
GPS Navigation Device (Garmin, TomTom) 0.383** .004 0.565** < 0.001 
Media Player (iPod, Zune) 0.446** .001 0.629** < 0.001 
Gaming System (Nintendo DS, Sony PSP) 0.471** <0.001 0.603** < 0.001 
Portable Storage (Flash Drive) 0.522** <0.001 0.550** < 0.001 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
  
 
A definitive conclusion for this research question is that there was a strong correlation 
between personal, professional and student (pedagogical) use of technology in the classroom.  
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Conclusion on the Correlations between Personal, Professional, and Student (pedagogical) 
use of Technology 
What is the cause of the dramatic drop in student usage of technology as demonstrated by 
the correlations that exist between personal, professional and pedagogical use of technology? 
The research did not look at cause, however, it is likely that teacher choice has a bearing on 
student use of technology; after all, teachers direct the activities of students.  There may be an 
unwillingness or inability to use technology in a way that is pedagogically comfortable or in a 
way that they can achieve curricular outcomes in a timely way.   
Another cause of the drop in student usage may be school division and school policies on 
technology usage, as well as school network technology that filters or blocks certain web sites or 
applications. Schools often block popular social networking sites or video sites and others in 
order to prevent students from wasting time or using too much bandwidth or playing games or 
whatever reason. Schools can also have policies banning or restricting cell phone usage, or have 
restrictions on whether students can get access to the school network for use on their devices. 
This means that students often have limited access to resources that may be beneficial 
educational resources.  These restrictions are not in place for teacher use, but will hinder a 
teachers’ ability to choose technology based activities, which could explain some (but not all) of 
the drop in student technology usage.  Of course, all of this speculative and beyond the scope of 
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Research Question #4: Are there any significant correlations between teacher 
instructional philosophy and teacher ICT use in the classroom? 
The question of instructional philosophy regards whether a teacher is teacher-centered or 
student-centered in their approach to instruction. A teacher that is student-centered may allow 
more student activity in the class with technology. A teacher that is teacher-centered may use 
more direct methods of teaching which will limit student use of technology.   
Chapter four gathered and ranked teacher instructional philosophy based on a number of 
questions.  Questions for this part of the survey were scored and teachers were ranked with a 
teacher and student centeredness score; teachers were then classified as teacher-centered or 
student-centered based on their scores.  The finding showed that most teachers in the study 
indicated they were student-centered in their approach (84%). 
Chapter five correlated the measures of teacher centeredness and student centeredness to 
a number of specific technology uses.  With regards to teacher professional use of technology, 
teacher-centeredness correlated negatively with word processing (r = -0.359, p = 0.007); student-
centeredness correlated positively with professional use of presentations (r = 0.340, p = 0.011). 
With respect to student use of technology, teacher-centeredness was negatively correlated with 
student use of presentations (r = -0.331, p = 0.014) and portable storage (r = -0.332, p = 0.013); 
whereas student-centeredness positively correlates to student use of presentations (r = 0.316, p = 
0.019), multimedia (r = 0.469, p = 0.011), and portable storage (r = 0.384, p = 0.004).  
Conclusion on the Correlation between teacher instructional philosophy and teacher ICT 
use in the classroom 
A conclusion regarding this research question is that a teachers’ instructional philosophy 
does correlate to student (pedagogical) use in the classroom. This means that teachers’ who 
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support a student-centered philosophy have more usage of technology in the classroom by 
students in the classroom.  These findings show that the use of technology, whether by a teacher 
or student, supports student-centered pedagogy. 
Interpretations of the Results of this Study and the Literature Review 
One finding from this study was that the availability of computers for student use was 
high, although not universal or evenly distributed.  While computer availability within 
classrooms was often low, the number of computers available elsewhere, such as a computer lab 
or from a laptop cart, was high (Table 4-9).  Computer usage by the entire class therefore often 
requires either taking a class to a computer lab or bringing in computers on a cart.  Given that 
most students may be able to do research directly with their phone, this seems an archaic 
exercise and contrary to the idea of always on, instantaneous access to the internet (Jukes, 
McCain, & Crockett, 2010). It is important to note that the results of this study show that 
virtually all computers available had internet access.  As the results of this study showed, there 
was a correlation between availability in the classroom and frequency of use (r = 0.286, p < 
0.05); there was no correlation between availability and frequency of use regarding laptop carts 
or computer labs. 
A number of reports identify mobile computing as an important technology for access to 
information and for use in education (New Media Consortium, 2012; Anderson & Rainie, 2010; 
Anderson & Rainie, 2012).  According to the results of this study, teacher personal use of mobile 
technologies was relatively high, in keeping with what might be expected as normal personal use 
(Table 18, Figure 4).  The usage of technology changed dramatically when looking at teacher 
professional use and student (pedagogical) use of technology.  In almost a complete reversal 
from teacher personal use, mobile technology use for professional purposes (Table 20, Figure 6) 
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show the use of cell phones was very low.  This downward trend continues with student use of 
mobile technologies (Table 22, Figure 8), when student (pedagogical) use of mobile technologies 
was virtually non-existent.  
This research reveals that the student (pedagogical) uses of these types of interactive, 
collaborative, or social internet technologies was limited in the classroom. Twenty-first century 
learning involves learning beyond the classroom in social spaces, in collaborative workspaces 
and ‘in the cloud’ contexts (Alexander, 2009; Talbert, 2012).    Table 21 and Figure 7 showed 
that the use of web pages and blogs and wikis was low (1.72, rated below ‘sometimes’ use). 
These are typical ‘in the cloud’ information exchange or collaborative applications that could be 
used to promote twenty-first century skills (Collier, 2008, as cited in Alexander, 2009).  Other 
web applications such as photo sharing and conferencing technologies also showed low student 
usage. More surprisingly, the use of social web sites (such as Facebook) was extremely low, 
which is quite the opposite of personal usage expectations of most high school students.  It is 
unknown what the mitigating factors that impact the usage of a number of web applications.  
Given their possible use in education, further investigation would be warranted. 
This study also reveals a lack of diversity in the types of technologies that students are 
able to use.  Given the great importance teens’ place on cell phone usage and the variety of 
technologies they can access on a daily basis (Lenhart, Ling, Campbell, & Purcell, 2010), this 
shows minimal pedagogical opportunities in the use of these technologies by students.  All forms 
of cell phone usage for school purposes, calling (1.35), texting (1.44), and applications (1.44), 
were low in usage, barely above the ‘never’ usage.  Other mobile student uses showed similar 
lack of use.  The only mobile devices that got somewhat used were laptops/netbooks (2.69) and 
portage storage (2.7); this was more likely because they are used in the classroom and used for 
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storage, not for their mobile applications. Table 21 and Figure 7 indicate that most technology 
usage for school occured only in the classroom setting, whereas many technologies (social web 
sites, blogs, wikis, sharing sites, conferencing) can be accessed and used anywhere for the 
benefit of learning.  Only a few of the technologies examined in this research that showed little 
or no use by students in the classroom have other factors that may prevent them from being used 
by students for school purposes.  The fact that a number of listed technologies have “never” used 
as a high-percentage by teachers indicates that teacher choice plays a determining role in the lack 
of usage of technologies even if some of the usage of some of the technologies may have 
mitigating factors regarding their use. 
Changes in Teacher Practice and the Infusion of Technology into the Classroom 
Deemphasizing learning within the institution can provide greater authentic learning 
within the community requiring authentic use of technology for communication and problem 
solving outside of the classroom (Bonnette, 2006).  The results of this study showed that 
instruction has not broken free from the traditional time and place model of education, which can 
actually be expected given a teacher’s supervisory role of students.  Technology may allow for 
the above affordances, but the mandates and legal responsibilities imbued upon teachers may 
make this an unrealistic a goal.  Customization of student learning with the use of technology is a 
possibility within the current schooling model, however, the results of this study showed a lack 
of variety of the uses of technology for pedagogy which indicates little differentiation of student 
learning. 
Changes in teaching and learning by integrating technology into the classroom are 
mandated by the Government of Manitoba and outlined as Literacy with Information and 
Communication Technology (LwICT).  LwICT is framework document for integrating 
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technology across all curricula, describing learning methods and teaching strategies to be used in 
all grades and subject areas. LwICT is a method of learning that places the student its center 
where ICT is a tool to help understand information and facilitate communication. By facilitating 
understanding and allowing students to communicate about information, teachers are utilizing a 
specific approach to education that allows students to understand learning itself (Government of 
Manitoba, 2006). 
LwICT’s approach to the use of technology requires a gradual release of responsibility of 
the learning process from the teacher to the student.  LwICT also addresses personal 
responsibility, social implications, collaboration, motivation and confidence.  LwICT uses a 
constructivist approach to education, where personal meaning is derived from new information 
in a social context. Students can deepen their understanding by restructuring and reorganizing 
their understanding using a variety of reasoning skills and can demonstrate their new 
understanding by creating original products. The construction of products to demonstrate 
understanding in LwICT typically requires creative thinking.   
Based on the results of this study, fulfilling LwICTs requirement on the release of 
responsibility of the learning process to the student is in question.  One of the requirements of 
“release of responsibility” of the learning process is that of giving choice to students on the 
applications of their learning. Given the dearth of the uses of technology by students, it appears 
unlikely that students were making choices; and therefore release of responsibility is not 
indicated.  LwICT also requires social interaction and the creation of original products.  As 
shown previously, the use of communications media by students in the results of this study was 
minimal, making the likelihood of the implementation of that aspect of LwICT doubtful.  Also, 
the creation of original products is one tenet of successful LwICT implementation; if given 
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choices for output for creativity, many of the technology uses by students would be much more 
diverse. In looking at Table 21 and Figure 7, what got most “Often” used in the classroom were 
search engines, word processing, and presentations.  These results show that choice and 
expression are limited in these results, not supporting these aspects of LwICT. 
LwICT’s “Stages of Thinking” (Government of Manitoba, 2006, p. 15) describes 
cognitive development from lower level to higher level thinking skills. As the amount of 
information available explodes and our knowledge expands rapidly, the need for analysis, 
synthesis and evaluation increases to provide cognitive structure and meaning to learning 
becomes more important.  Teachers, under LwICT are relinquished from the role as information 
gatekeepers to that of guides to information that students are constantly being exposed. 
Results from the student use of technology in this study indicate that two uses were 
predominant:  search engines and word processors. This indicates overall a limited and simplistic 
utilization of technology largely in the knowledge cognitive domain.  Assignments where 
students are required to find information (search engine) and place that information in a 
document (word processing) indicate a question-answer type approach to the use of technology 
that does not reach into high cognitive levels such as application, analysis, evaluation or 
creativity.  This lower cognitive use of technology is supported by the fact that presentation 
software is the third highest used computer application by students and that other application 
uses were quite low in comparison to the three most highly used applications.  Given the vast 
array of technologies and applications available to students (27 types were analysed in this 
study), the results show little use of the higher cognitive domains in teacher assignment choices 
for students. 
 




In an age of information abundance and ubiquitous access and ways to interact with 
information, today’s teachers do not have to be direct providers of information, changing their 
roles to information guides.  Changing teachers’ roles in this way necessitates a shift in 
pedagogical orientation toward student-centered approaches.  This section will examine the ways 
that teachers believe they are applying student-centered pedagogy in comparison to how it 
actually were applied by teachers in this study. 
Some principles of student-centered include greater student responsibility, involvement 
and participation in learning, where the teacher acts as a facilitator or a guide through the 
learning process (O’Neill & McMahon, 2005).  In student-centered learning, students are 
allowed to make choices to help construct learning objects and seek learning opportunities which 
can provide tremendous engagement in the learning process; this can lead to the development of 
intrinsic motivation, leading to more learning behaviours  (Albrecht, Haapanen, Hall and 
Mantonya, 2009; Mader, 2009).  Creating meaningful contexts for learning (Mooij, 2007) and 
context aware approaches allow students to understand their own learning (Chu, Hwang, & Tsai, 
2010).  Problem based learning also provides opportunities to promote student-centered 
pedagogy (Park & Ertmer, 2007). 
In this study, the part of the teacher’s survey entitled “Outlook on Teaching and 
Learning” provided specific information about teachers’ reported pedagogical orientation toward 
teacher-centeredness or student-centeredness.  Using a scoring system based on their responses it 
was determined that 84% of teachers indicated that they were student-centered in their approach 
to pedagogy (Table 16). In looking at student (pedagogical) use of technology, results for this 
study indicated the variety of technology uses was quite low, where only 3 of the possible 27 
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technology uses scored in the ‘often’ range (Table 21, Figure 7, Table 22, Figure 8). The 
evidence shows that although the majority of teachers in this study support student-centered 
pedagogy, the applications of technology to pedagogy show that they do not. In other words, 
there appears to be a contradiction between teachers’ pedagogical beliefs and the application of 
technology that would support those beliefs.  This is an interesting finding, since it suggests 
either a misunderstanding or a misapplication of student-centered pedagogy using technology. 
Issues and Incongruities in ICT Integration Efforts 
Changing pedagogical approaches to a student centered learning style appears 
problematic for high school teachers. Attitudes and perceptions as to how subjects should be 
taught, along with ways that technology could be used to teach differently than teachers would 
with paper and pencil effect teachers’ intention and ability to use technology (Pierce & Ball, 
2009).  There are also significant structural barriers, such as the need to cover the curriculum, 
that exist for high schools that can make “the release of responsibility” as promoted by LwICT 
difficult for teachers.  Beliefs and intentions to use technology may change providing impetus to 
use technology in student-centered ways (Palak & Walls, 2009) compatible with LwICT, 
however, more may need to be done.  Understanding how technology and pedagogy synergize 
instruction for true 21st century learning will be key to making changes in teacher pedagogy 
infusing technology effectively (Harris, Mishra, & Koeler, 2009;  Mishra, 2008). 
Based on the information from this study, it was shown that student (pedagogical) use of 
technology was low, especially the variety of technology uses.  More telling, however, are the 
specific technology uses that were high, the two highest uses being search engines and word 
processing, with presentation software third (Figure 7).  Also of note are the technologies that 
were most available in the classroom and most frequency used in the classroom, these being 
THE EFFECTIVENESS OF TECHNOLOGY INTEGRATION 144 
 
 
computer projectors and interactive whiteboards (Table 12, Table 14).  Analysis of the data 
suggests that teachers were using knowledge-based assignments (with the use of search engines 
to gather information and word processing software to show their understanding).  The 
prominent use of display units and interactive whiteboards with the lack of other uses of 
technologies suggests the transmission of information from the teacher to student.  These uses 
imply a more teacher-centered approach to instruction. 
For example, almost all teachers in this study had a computer projector.  These can be 
used to show videos, deliver presentations, display notes, discuss assignments, show exemplars, 
write notes, go over procedures and rules, etc., in exactly the same way that a blackboard was 
used in the past.  Interactive whiteboards are better, in that teachers can interact with them 
directly with Word documents, create notes, save notes, use interactive applications and other 
interactive features; however these are all teacher activities.  Unlike in elementary schools, 
where the rooms are large and the students small, in high school the rooms are relatively small 
and the students big, making direct use of an interactive whiteboard by students difficult.  Also, 
results from Table 12 indicate the use of classroom response systems was low, which would also 
be a means of students to get involved with the interactive whiteboard; this indicates that 
interactive whiteboard use by students was limited.  This suggests both technologies were used 
almost exclusively by the teacher to provide information to the students under the control of the 
teacher, the teacher directing the activities of the class. 
The predominant use of search engines and word processing by students in class also 
suggests technology was being used to support pedagogy not enriched by technology.  Student 
assignments often involve forms of research to look up answers to questions for worksheets or to 
research topics to create papers to show that they can apply their knowledge of a topic. In the 
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past, these types of assignments would likely involve books for research and notebooks to write 
out their responses or answers to the assignments. This implies pedagogy with technology being 
used to direct student activities in a teacher-centered way. 
In utilizing technology in a substitutive way, replacing old technology for new, teachers 
may feel they are teaching differently, when in fact pedagogically their methods are similar.   
This is an important finding, indicating that efforts to infuse technology into learning should be 
focused more on pedagogy not technology. Effectively using technology in ways that supports 
the curriculum and the student using LwICT will require fundamental shifts in pedagogical 
thinking that have yet to take place. 
The availability of technology by itself does not result in the effective use of technology 
to bring about pedagogical change. Unlike other professions that have brought about tremendous 
efficiency gains and improvements to practice, the teaching profession has no such equivalency 
(Weston & Bain, 2010).  A number of myths exist regarding technology and teaching that may 
further confound efforts at pedagogical change (Grunwald Associates, 2010). One myth is that 
newer teachers will have greater access and use of technology in the classroom; however, even 
though newer teachers use more technology personally, there may be no significant difference in 
technology usage in the classroom compared to more experienced teacher groups.  Another myth 
is that teachers feel well prepared from their teacher education programs to effectively 
incorporate technology into classroom instruction when, in fact, teachers believe that their pre-
service programs were not adequate for this purpose (p. 6-7).  A study of teacher-candidates at 
Brandon University revealed connectedness between the frequency of use applications they used 
personally (such as social-networking, music) to applications that may be used in the classroom 
(Cockerline & Nantais, 2010).  This study indicates that there was not a pre-disposition to the use 
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of technology that was applied to professional practice, even for teachers born into the digital 
age. 
The results of this study show that technology availability was adequate, able to 
accommodate a classroom of students when needed (Table 11).  As previous discussions have 
shown, there was not a change in teacher practice with regard to technology use.  Also of note 
was that of the participants in this study, 31% reported five years of teaching experience or less; 
12% reported a year or less of experience (in other words, new graduates).  Intuitively it might 
be expected that there would be a correlation between general technology use in the classroom 
and years of experience of the teacher; the results of this study show there is no correlation 
(Table 27).  First, this indicates quite clearly that using technology does not equate to 
pedagogical use of technology regardless of how well they can use technology personally.  
Second, utilizing best-practices of technology integration into pedagogy is a professional skill set 
that needs to be taught to all teacher-candidates in their teacher-training programs. 
Recommendations 
Based on the findings in this study a number of recommendations regarding teacher ICT use and 
the use of technology in the classroom can be made. Below are a summary of these 
recommendations: 
1. Eliminate the use of computer labs and laptop carts.  The results of this study showed 
correlations between the availability and frequency of use of computers for computers 
that are in the classroom.  There were no correlations between availability and frequency 
of use for laptop carts or computer lab use.  For the most effective use of technology, 
computers should be available in the classroom all the time and be available to every 
student. The intermittent use of labs and carts makes proper infusion of technology less 
THE EFFECTIVENESS OF TECHNOLOGY INTEGRATION 147 
 
 
likely. Many students already have devices they can use for school work.  Literacy with 
ICT (Government of Manitoba, 2006) emphasizes an infusion model of technology 
bringing technology into the classroom. A lab model or laptop cart model separates the 
technology from the students, where an infusion model has technology being used at all 
times during the learning process. 
2. Allow students to use their own devices.  For a number of specific technology uses, this 
study showed strong correlations between in-class availability of a technology and its 
frequency of use.  This recommendation will enhance the availability, and, as shown in 
this study, an increased frequency of use of technology by making the technology 
literally at hand for each student. The expectation of ubiquitous access provides teens 
with the opportunity to interact with technology in a way that is ‘normal’ to them (Jukes, 
McCain, & Crockett, 2010).  This anywhere, anytime access both in and out of school 
with a Bring You Own Devices (BYOD) program would provide students with access 
and opportunity to engage with technology they already own and know, in a way they are 
already used to, and to use their technology in a learning context.   
Schools cannot keep up with the rapid changes in technology and provide all 
students with the technology.  By the time that schools go through all the stages required 
to implement a technology system wide that technology is often outdated or superseded 
by another.  Just like pencils and erasers and binders in days past, computers, tablets, and 
phones should be the student’s tools of choice for school.  BYOD programs are already 
being run in a number of schools in Winnipeg. 
3. Allow students to use their cell phones in class (and out of class).  Increasing the 
availability and frequency of use can be enhanced by allowing students use their cell 
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phones. Today’s cell phones are often more powerful than school lab computers and 
netbooks.  As a form of technology, this is the one that teens know and understand and 
may be the technology that evens the playing field among socioeconomic groups 
(Lenhart, Ling, Campbell, & Purcell, 2010). They also allow educational opportunities 
outside of the classroom for authentic, project-based, collaborative work solving real 
problems (Glen, 2009).  This also provides an opportunity to teach context-aware use of 
technology and ethics and responsibility involving technology, one of the important ideas 
of LwICT (Government of Manitoba, 2006). 
4. Use a variety of web applications and apps in the classroom (and beyond).  This 
study showed that there were only 3 computer/internet technologies that were widely 
used by students:  search engines, word processing and presentations.  The diversity of 
digital applications used should be increased.  By using a variety of web applications and 
services, students are able to communicate and collaborate and go beyond the classroom.  
Future trends point to this ubiquity of personalization and interactivity with technology 
(Alexander, 2009).  This individualization of technology accommodates a more student-
centered approach to classroom activities, where students can explore and develop their 
own understanding, examine their ideas and build upon their skills and abilities 
(Hennessy, Deaney, & Ruthven, 2005).  This will help them get an authentic audience 
and feedback from others to construct and build upon their social network of connected 
learners. 
5. Provide greater choice to students.  The predominance of just 3 computer/internet 
technologies out of a possible 18 limits the choice of technologies for student use.  This 
also suggests less of a student-centered approach to instruction that technology use 
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affords. LwICT promotes a “gradual release of responsibility” to students (Government 
of Manitoba, 2006).  Results of this study suggest a more directed and lock-step approach 
to instruction that can be changed by allowing students the opportunity more choice in 
their assignments and provide them with more engagement in their learning.  As students 
gain more control of their learning, intrinsic motivation in increased leading to greater 
student success (Albrecht, Haapanen, Hall and Mantonya, 2009).  Every students’ 
educational journey is different and students need to be allowed to explore their paths to 
understanding with the teacher to help guide them on their journey. 
6. Allow students greater creativity.   The choices for student technology use shown in the 
results of this study indicate knowledge-level applications of technology which is not in 
keeping with LwICT principles to move learning to higher levels on Blooms taxonomy 
(Government of Manitoba, 2006).  The use of technology to look something up with a 
search engine, put it in a word processing document or present it to the class does not 
suggest higher-level thinking activities are taking place in class.  Creativity is a high 
cognitive activity and there are many application of technology that promote creativity, 
such as video, podcasting, photo creation, drawing, blogging, to list just a few.  Students 
are able to create things that did not exist even just a few years ago with devices that 
didn’t exist a few years ago.  Identified as a “Near-Term Impact” trend in The Horizon 
Report (New Media Consortium, 2012), it is expected that diversity of creative outlets 
will continue to increase. Technology allows for the continual expansion of new creative 
outlets to produce and show understanding (Government of Manitoba, 2006); and 
although the teacher may not understand how the product was created, they will be able 
to assess whether the product reflects student understanding of curricular outcomes. 
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7. Use true student-centered pedagogy.  The results of this study shows that 80% of the 
teachers indicate a student-centered approach to instruction, however, the variety and 
types of technology used by students does not reflect a student-centered approach to 
instruction.  There seems to be an inconsistency with what student-centered means and 
how it is applied in the classroom.  True student-centered pedagogy can be achieved in 
one measure by providing students a greater variety of technologies which they can use 
and by providing “a gradual release of responsibility” from teachers to students for 
learning (Government of Manitoba, 2006).  High school teachers feel a great 
responsibility to cover the curriculum and meet standards required by post-secondary 
schools, industry, and provincial government exams.  This external accountability 
requires that teachers cover the curriculum in contrast to allowing students to learn the 
curriculum, which have pedagogically opposite effects on teacher practice moving away 
student-centered approaches (Whitefield, 2012, p. 7).  These pressures often lead to 
teacher-centered approaches to instruction to ensure that the curriculum is covered, rather 
than ensuring that students learn the outcomes within the curriculum.  Future professional 
development efforts will need to reflect and address the gaps between curriculum, 
student-centered pedagogy and teacher practice at the high school level, while ensuring 
that the numerous stakeholder’s needs are met. 
8. Identify and eliminate substitutive pedagogical use of technology.  This study 
identified 3 ‘often’ used technologies (word processing, search engines, and presentation 
software) that seem to indicate substitutive pedagogical use of technology.  Substitutive 
pedagogical use of technology means taking a previously used student assignment and 
putting it into another assignment using technology but in the same pedagogic way.  For 
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example, student work that is done on the blackboard is done the same way on a 
whiteboard and exactly the same way on an interactive whiteboard.  Pedagogy that does 
not change with the introduction of technology does not properly consider technology, 
content, and the context as one in the classroom.  This idea, called Technological 
Pedagogical Content Knowledge (TPACK), is important in creating a change in 
pedagogy as a result of technology (Mishra, 2008). An understanding of pedagogy and 
technology’s place in pedagogical change will help eliminate substitutive pedagogical 
practices with technology. Technology needs to empower teacher professional abilities to 
improve pedagogy for greater teacher effectiveness (Weston & Bain, 2010). An 
improvement in teacher professional abilities can by addressed with better training.  
9. Provide professional development on new pedagogical approaches using technology. 
Teaching with technology requires the integration of technology into pedagogy as the 
TPACK model illustrates.  The results of this study suggest that this could be improved. 
The switch to authentic student-centered, LwICT oriented pedagogy requires a rethinking 
of teacher practice. Often PD activities involving technology concentrate on the 
technology not the pedagogy, when in fact the pedagogy is the key.  As the TPACK 
model illustrates, pedagogy that develops in consideration of technologies’ correct role in 
instruction will provide the most effective student-centered learning (Harris, Mishra, & 
Koeler, 2009). Once a pedagogical shift has taken place, then whatever technology exists 
or will exist in the future can be adapted into new pedagogical constructs. The key to the 
effective use of technology is to make the pedagogical shift first then figure out what 
technologies can be used to fit the new pedagogy.  The pedagogical change only has to 
occur once; then teachers can pick, choose, and change the technological tools (which 
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technology will require) over time to suite pedagogy.  Teachers often choose a 
technology first then fit it into instruction. When the technology becomes obsolete, 
outdated or just disappears (such as some podcasting websites), teachers are at a loss.  
Choose pedagogy first then the technology, when the technology no longer works, choose 
a better technology, leaving the pedagogy intact and not as effected by the technological 
change. 
10. Initial teacher training must incorporate new pedagogical practices for technology 
infusion into the classroom.  This study showed that less experienced teacher generally 
did not show greater pedagogical usage of technology in the classroom.  This means that 
it did not matter that teachers were younger or had greater personal use of technology; 
this did not result in more infusion of technology into instruction. As the research has 
indicated, there is not a predisposition of young potential teachers to use technology more 
effectively in instruction even if they have high personal use of technology (Cockerline & 
Nantais, 2010). Teaching with technology is a pedagogical skill and not a technology 
skill; this needs to be taught to teacher-candidates at university/college.  This will require 
that teacher-trainers also be taught student-centered, technologically infused methods of 
instruction at the post-secondary level. Only by changing the teacher preparation process 
to reflect new pedagogical practices will teacher-candidates be trained in new 
pedagogical practices reflecting the proper infusion of technology into instruction.  
11. Reduce web filtering/blocking software usage.  This study showed that student use of 
technology was considerably reduced in comparison to teacher personal and professional 
use of technology.  Although teacher choice in the use of technology plays an important 
role in technology usage by students, the context of the classroom likely plays a role as 
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well. Internet/technology policies/rules and web filtering/blockage likely play a role in 
the decreased use of technology in the classroom.  Open-ended responses from 
participants in this study indicated so.  Web filters at schools provides a necessary 
protection for students and the school.  However, they often block access to many 
necessary and worthwhile services that can provide rich education resources.  This can be 
frustrating to teachers wanting to try new technologies but cannot.  Also, in terms of 
LwICT, it does not provide an opportunity to discuss ethics and responsibility 
(Government of Manitoba, 2006), since that responsibility is taken away; this is 
disheartening because it’s likely that students have no filters on their smartphones and 
can likely access anything on the web at any time.  It is recommended that filtering and 
policies be used at a bare minimum to allow for as much access as possible to allow both 
teachers and students the greatest opportunity to use the vast resources available.  This 
would also provide opportunities to discuss other issues such as ethics and responsibility 
that would otherwise never arise as a result of filtering. 
Suggestions for Further Study 
A number of findings from this study reflect the findings from the literature review. The 
study analyzed a number of questions about technology usage by teachers in rural Manitoba high 
schools that may or may not be validly generalizable to urban high schools.  Further research in 
different contexts will be required. 
In answering the research questions for this study, some of the results hinted at questions 
that are beyond the scope of this study. A number of issues and incongruences remain in the 
results of the findings for which there are not clear answers  Further research will be required 
help answer some questions that were raised as a result of this study. 
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1. What barriers exist in rural Manitoba school for technology integration into the 
classroom?  It would be important to know if and what barriers exist for technology 
integration into the classroom.  This could include barriers for schools and students 
who may not be able to afford technology for a one-to-one or BYOD program.  These 
barriers would be important to know given that BYOD or similar one-to-one 
computing models are the logical next step in technology integration into the 
classroom. 
2. How does filtering/blocking software limit access to certain web applications?  This 
may explain some of the drop in technology usage for pedagogy. This effect is 
different in different schools and divisions. Filtering practices, privacy policies, 
acceptable use policies, and other policies regarding technology use can vary greatly 
between schools and divisions and can have a considerable impact the ability of 
teachers to integrate technology and can provide considerable restrictions on what 
teachers and students can do with technology. 
3. What are the pedagogical approaches being used by high-adopter teachers?  The issue 
of substitutive pedagogy is important for technology integration, since many teachers, 
even those high adopter teachers, may not be using technology in a pedagogically 
correct way.  An in-depth study of specific teachers and their technology usage would 
be important to look at specific pedagogical uses regarding technology integration. 
4. How do one-to-one computing and BYOD programs affect teaching and learning?  At 
some point in the future one-to-one computing and/or BYOD programs will be the 
norm.  The efficacy of these programs will need to be looked at in a rural setting.  
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One-to-one and BYOD programs are being run in a number of Winnipeg schools 
already. 
These and many other questions will need to be addressed in order to help bring about a change 
in teacher practice to fully infuse technology into pedagogy. 
Conclusion 
Effective pedagogy with technology requires that established teacher practices be 
changed to embrace new pedagogical constructs.  Today’s teacher was taught to be a master of 
their classroom, to be in control of all activity all the time and to be sure that every student was 
on track and following the curriculum step by step and word for word.  Without a doubt it is still 
a teacher’s job to make sure students meet prescribed outcomes, but the words can come from 
many places and the steps are there for the students to take.  Students today expect to explore and 
construct, to create and manage, to play and to show, to go and to know. Students already have 
the tools to know whatever they want whenever they want, wherever they want.  Teachers today 
need to accept that they need not be in control of all aspects of learning and allow for diversity 
and individualization that reflects student wants and needs in a technological context.  The world 
has changed greatly and some fundamental aspects of teaching have changed. The challenge of 
teaching in this day and age is not the challenge of technology; for teachers, it is always been a 
pedagogical challenge. Students more than ever need our help guiding them along their path of 
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xxxxxxxx School Division 
 
Dear xxxxxxxxx: 
My name is David Nutbean and I am presently pursuing my Master of Education degree at 
Brandon University.  As part of my studies I am undertaking a thesis which involves a research 
study on teacher use of information and communications technology (ICT). Insights from this 
study hope to improve literacy with information and communication technology (LwICT) 
integration into classroom by identifying factors influencing technology usage by teachers.  At 
the completion of the study, I will send an executive summary of the study’s findings or a 
presentation on the study can be provided. 
The purpose of this correspondence is to provide you with information about this study and to 
request your permission to conduct research in your division.  The research methodology uses a 
survey-based approach and would involve teachers from selected schools completing a 10 – 15 
minute online survey (or, if preferred, paper-based survey) about their various uses of ICT.  
This research is sanctioned by Brandon University and approved by the Brandon University 
Research and Ethics Committee. It is also being supervised by my thesis advisor, Dr. Glenn 
Cockerline.  Details of this study as well as contact information are found in the attached 
permission document. 
The protocol for this study requires that I contact school principals of selected schools in order 
for principals to forward the survey link to teachers.  Teachers would then follow the link to 
complete the survey. At no time during the survey process will any teacher or school 
identification be collected. This method will ensure that both teacher and school data remain 
anonymous. 
The study is aimed at rural Manitoban schools with grades 9-12.  Based on this criterion, a 
number of school divisions in Rural Manitoba are included in this study.  Schools in your 
division would include:  Reston Collegiate and Virden Collegiate. 
As the BU ethics protocol requires signed permission from you, if you will allow this study to 
proceed in your division, please send a copy of the signed permission letter to the address show 
below my name in the permission letter, or Fax the document to the number shown.  An email 
response in reply to this email is also valid permission as long as this email is included in the 
reply. 
If you have any questions about this study, please use any of the contact methods given.  I will 
call you within a week to answer any questions you may have about this study. 
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The actual survey to be used in the study is here:  Teacher Use of Information and 
Communication Technology Survey 





Portage Collegiate Institute 
65 - 3rd Street SW 
Portage la Prairie, MB, CA 
R1N 2B6 
Telephone: (204) 857-6843 
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270 - 18th Street 
Brandon, Manitoba 
Canada, R7A 6A9 
 
Phone: (204) 727-9626 









Teacher Use of Information and Communications Technology Survey 
 
It is without question that today’s students are using and connected to technology like no other 
generation before it.  As technology becomes more and more integral to our daily lives, an important 
question to ask is:  “Are schools of today places where technology is used in the everyday activities 
of teaching and learning?”  The focus of my research is to study the connection between the 
different aspects of technology use by teachers and what factors may influence the integration of 
technology in the classroom.   
 
I am conducting this research as part of my Master of Education thesis through Brandon University 
under the direction of my thesis advisor, Dr. Glenn Cockerline (cockerlineg@Brandonu.ca or at 204-
727-7484). 
 
The purpose of this letter is to provide you with information and request your permission to conduct 
a research study in your school division. The purpose of this study is to gather information primarily 
regarding teacher use of technology personally, teacher use of technology professionally, and 
teacher technology use in instruction and learning. 
 
Information will be gathered with the use of a survey.  Participation by teachers will be anonymous 
and completely voluntary.  School principals will be requested to help distribute the survey via 
group email to teachers on behalf of the researcher (to maintain the anonymity of teachers).  
Teachers will have the option of completing an online survey (link in the email) or a paper-based 
survey which will be included for teachers to print out, fill-out and mail in.  If this distribution 
method is not feasible, paper-based survey packages will be distributed, as needed. 
 
The results of the study will be shared on-paper and in several presentations. The results will not 
identify any individual, school, or school division.  Findings and conclusions will be presented as 
anonymous, aggregate, grouped, categorized, or in other combined ways which will not identify the 
source of the data collected. 
The study has been reviewed and approved by the Brandon University Research Ethics Committee. 
Any complaint regarding a procedure may be reported to the Research Office (burec@brandonu.ca).  
 
If you will allow this study to be conducted in this school division, please complete the following.  
 
I, _______________________________________ (print name), give my permission for the study 
outlined above to be conducted in this school division.  
 
Name of School Division:  ___________________________________ 
 
Signature of Superintendent:  _________________________________  
 
Date:  _______________________________________ 
 
Please return this signed letter in the self-addressed, stamped envelope provided.  Please retain a 
copy of this letter for your records. 
 
If you have any questions about this study, please contact me at the email address shown.  The 
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Dear xxxx xxxxx: 
My name is David Nutbean and I am contacting you with permission from your superintendent.  
I am a graduate student pursuing my Master of Education degree at Brandon University.  As part 
of my studies I am undertaking a thesis which involves a research study on teacher use of 
information and communications technology (ICT). Insights from this study hope to improve 
literacy with information and communication technology (LwICT) integration into classroom by 
identifying factors influencing technology usage by teachers.   
The purpose of this correspondence is to provide you with information about this study and to 
request your permission to conduct research in your school.  The research methodology uses a 
survey-based approach and would involve teachers from your school completing a 15 – 20 
minute online survey (or, if requested, a paper-based survey) about their various uses of ICT.  
This research is sanctioned by Brandon University and approved by the Brandon University 
Research and Ethics Committee. It is also being supervised by my thesis advisor, Dr. Glenn 
Cockerline.  Details of this study as well as contact information are found in the attached 
permission document. 
The protocol for this study requires that principals forward a survey link to teachers.  Teachers 
would then follow the link to complete the survey. At no time during the survey process will any 
teacher or school identification be collected. This method will ensure that both teacher and 
school data remain anonymous. 
As the BU ethics protocol requires signed permission from you, if you will allow this study to 
proceed in your school, please send a copy of the signed permission letter to the address show 
below my name in the permission letter, or Fax the document to the number shown.  An email 
response in reply to this email is also valid permission as long as this email is included in 
the reply. 
If you have any questions about this study, please use any of the contact methods given.  I will 
call you within a week to answer any questions you may have about this study. 
For your review, the actual survey to be used in the study is here:  Teacher Use of Information 
and Communication Technology Survey 
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Your help with this study will be appreciated.  Once you have provided permission to proceed, I 
will forward additional information required by teachers (importantly, an informed consent 




Portage Collegiate Institute 
65 - 3rd Street SW 
Portage la Prairie, MB, CA 
R1N 2B6 
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270 - 18th Street 
Brandon, Manitoba 
Canada, R7A 6A9 
 
Phone: (204) 727-9626 









Teacher Use of Information and Communications Technology Survey 
 
It is without question that today’s students are using and connected to technology like no other 
generation before it.  As technology becomes more and more integral to our daily lives, an important 
question to ask is:  “Are schools of today places where technology is used in the everyday activities 
of teaching and learning?”  The focus of my research is to study the connection between the 
different aspects of technology use by teachers and what factors may influence the integration of 
technology in the classroom.   
 
I am conducting this research as part of my Master of Education thesis through Brandon University 
under the direction of my thesis advisor, Dr. Glenn Cockerline (cockerlineg@Brandonu.ca or at 204-
727-7484). 
 
The purpose of this letter is to provide you with information and request your permission to conduct 
a research study in your school. The purpose of this study is to gather information primarily 
regarding teacher use of technology personally, teacher use of technology professionally, and 
teacher technology use in instruction and learning. 
 
Information will be gathered with the use of a survey.  Participation by teachers will be anonymous 
and completely voluntary.  As their principal, I am requesting that you help distribute the survey via 
group email to teachers on behalf of the researcher (to maintain the anonymity of teachers).  
Teachers will have the option of completing an online survey (link in the email) or a paper-based 
survey which will be included for teachers to print out, fill-out and mail in.  If this distribution 
method is not feasible, paper-based survey packages will be distributed, as needed. 
 
The results of the study will be shared on-paper and in several presentations. The results will not 
identify any individual, school, or school division.  Findings and conclusions will be presented as 
anonymous, aggregate, grouped, categorized, or in other combined ways which will not identify the 
source of the data collected. 
 
The study has been reviewed and approved by the Brandon University Research Ethics Committee. 
Any complaint regarding a procedure may be reported to the Research Office (burec@brandonu.ca).  
 
If you are in agreement with allowing your teachers in your school the opportunity to participate in 
this study under the conditions outlined above, please complete the following.  
 
I, _______________________________________ (print name), give my permission to allow 
teachers the opportunity to participate in a survey for the study outlined above under the conditions 
outlined above.  
 
Name of School:  ___________________________________ 
Signature of Principal:  _________________________________  
Date:  _______________________________________ 
 
Please return this signed letter in the self-addressed, stamped envelope provided.  Please retain a 
copy of this letter for your records. 
 
If you have any questions about this study, please contact me at the email address shown.  The 
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Appendix E - Teacher Invitation and Consent to Participate in a Study E-Mail from 




Thank you for agreeing to go ahead with the study.  A pitch of the survey at a staff meeting would be 
greatly appreciated. 
 
Whenever you think is best, please forward the following (the part below the line) to all teachers in your 
school.   It is also important that they receive the attached informed consent document which outlines 
their rights with this study.   
 
If there are any problems or requests regarding the survey, let me know. 
 





My name is David Nutbean and I am a graduate student in the Faculty of Education at Brandon 
University.  As part of my thesis I am conducting a study on the use of technology by teachers. 
This is an invitation and request for you to participate in my study on teacher use of technology.  Your 
participation will require you to complete a survey concerning various aspects of your use of 
technology.  Your participation is voluntary and your responses will be anonymous.  Completion of the 
survey will take approximately 15-20 minutes and will provide valuable insight into how technology is 
being used and what factors play a role in teacher integration of technology in the classroom. By 
identifying factors and issues regarding technology integration, your participation will provide 
information that may improve the ability of teachers to use technology effectively in the classroom.   
For complete details on this study, including procedures and your rights regarding this study, see the 
attachment: “Invitation and Consent to Participate in a Study.”  It is important to note that completing 
the survey is your consent to allow the information in the survey to be used in this study. 
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Follow the link provided to complete the survey:  Teacher Use of Information and Communication 
Technology Survey 
If you would like to be provided with a paper survey package, please request one using my email below. 
If you have any questions regarding this study, please email me at dnutbean@plpsd.mb.ca 
Your participation would be greatly appreciated! 
Thanks, 
David Nutbean  
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270 - 18th Street 
Brandon, Manitoba 
Canada, R7A 6A9 
 
Phone: (204) 727-9626 








Teacher Use of Information and Communications Technology Survey  
 
Invitation to Participate in a Study 
This letter is an invitation and a request for your participation in a research study investigating 
teacher use of technology. As technology becomes essential to our everyday lives, it is important to 
look at technology use in the classroom and what factors affect technology use in teaching and 
learning. 
I am conducting this research as part of my Master of Education thesis through Brandon University 
under the direction of my thesis advisor, Dr. Glenn Cockerline (cockerlineg@Brandonu.ca or at 204-
727-7484). 
This study will use a survey to gather information primarily regarding teacher use of technology 
personally, teacher use of technology professionally, and teacher technology use in instruction and 
learning. There will be an online version of the survey and it can be printed out.  A paper-version of 
the survey will be provided as needed. 
The survey consists of six parts.  The first part collects demographic information, while the second 
collects information about the availability and frequency of use of technology. The section on your 
outlook on teaching and learning looks at your instructional style.  The last three sections look at 
teacher personal use, professional use, and student use (for learning) of information and 
communications technology in the classroom.  The survey should take about 20 minutes to complete.   
Participation in the study is anonymous and completely voluntary. As a participant you have the right 
to withdraw from the study at any time and/or refrain from answering any questions you prefer to 
omit, without prejudice or consequence.  There are no personal risks or costs involved, nor is there 
any remuneration.  By consenting,  participants have not waived any rights to legal recourse in the 
event of research-related harm. 
The benefits of participating in this study are many, albeit indirect.  Your participation in this study 
will further our understanding of how technology is being used in Manitoba classrooms, as well as 
what steps may be needed to improve technology integration efforts.  It will help determine what 
types of technology and uses of technology are valued by classroom teachers and what resources may 
be needed to help teachers with Literacy with Information and Communication Technology across 
the curriculum.  Technology usage factors revealed in this study may also help focus PD efforts, 
purchasing, or have other beneficial results for teachers and their use of technology in the classroom. 
The results of the study will be shared on-paper and in several presentations. The results will not 
identify any individual, school, or school division.  All data collected for this study will be kept in a 
secure location with access only available to the researcher.  After a five year period, all completed 
surveys will be destroyed. 
The study has been reviewed and approved by the Brandon University Research Ethics Committee. 
Complaints regarding this study may be reported to the Research Office (burec@brandonu.ca). 
Participation and Consent 
It is important to note that by completing and submitting the survey, participants grant consent to the 
researcher to use the provided data in this study, under the conditions outlined above. 
If you have any questions about this study, please contact me at the email address shown.  If you 
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Appendix G - Teacher Survey Online Version 
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Appendix H – Teacher Survey Paper Version 
Teacher Use of Information and Communications Technology Survey 
 
Directions: Please complete the following survey as completely and accurately as possible 
using the instructions provided for each section.  Do NOT put your name anywhere on this 
survey.  When done, place the completed survey in the provided envelope and seal the 
envelope before handing it back in. By submitting the completed survey you consent to the use 
of the provided information in the study.  Please refer to the “Invitation and Consent to 




This school year, what is your main teaching assignment (the field in which you teach the most classes)? 
(Circle one.) 
 
Special education ................................................. 1  
General education (no specialization)................... 2 
Arts and Music ...................................................... 3  
English/language arts ........................................... 4  
English as a second language .............................. 5 
Foreign languages ................................................ 6 
Health/physical education ..................................... 7 
Mathematics/computer science ............................ 8 
Science ................................................................. 9 
Social sciences/social studies ............................ 10 
Vocational, career, or technical education .......... 11 
Other (specify) __________________________ 12 
 
 
(Circle all that apply.)  7..8..9..10..11..12..Ungraded 
 
This school year, how many students, on average, do you have in your classroom at one time? _______ 
 
Including this school year, how many years have you worked as a teacher? 
(Include years spent teaching full and part time and in public and private schools)            . _______ Years 
 
Availability and Frequency of use of Technology  
 
Please report the following about the availability of computers in your classroom: 
 





Number of computers that are located in your classroom every 
day 
_____ __________ 
Number of computers that can be brought into your classroom 
(i.e. on a laptop cart) (Number that can be brought in at one 
time) 
_____ __________ 
Number of computers in a computer lab that is available to you _____ __________ 
How frequently do you or your students use computers during instructional time: 




(Only choose “not available” if you have entered zeros in parts of the section above) 
 
Frequency of use of Computers 
Not 
Available 
Never Rarely Sometimes Often 
In Your Classroom? 1 2 3 4 5 
Computer lab or other location? 1 2 3 4 5 
 
For each of the devices below, Part 1 indicates its availability and Part 2 indicates its frequency 
of use.  Circle one choice for availability and one choice for frequency of use for each device.  
Include only devices provided by the school or division. 
Device 
1. Availability 














LCD or DLP projector 1 2 3 1 2 3 4 
Videoconference unit/ 
Distance education system 
1 2 3 1 2 3 4 
Interactive Whiteboard (e.g., 
SMART Board) 
1 2 3 1 2 3 4 
Classroom response system 1 2 3 1 2 3 4 
MP3 player/iPod 1 2 3 1 2 3 4 
Document camera/Scanner 1 2 3 1 2 3 4 
Handheld device (Cell Phone, 
Tablet) 
1 2 3 1 2 3 4 
Other 
(specify)____________________ 













How frequently do you use a system on the internet or your school network for the following: 
Select “not available” if your school or district does not make a system available to you for that 
activity. (Circle one on each line.) 
 Not Available Never Rarely Sometimes Often 
Entering or viewing grades 1 2 3 4 5 
Entering or viewing attendance 
records 
1 2 3 4 5 
Administering assessments 1 2 3 4 5 
Entering or viewing results of student 
assessments 
1 2 3 4 5 
Entering or viewing Individual 
Education Plans (IEPs) or parts of the 
IEP relevant to your interactions with 
the student 
1 2 3 4 5 
Remote access to your school email 1 2 3 4 5 
Remote access to your documents on 
the school/district server 
1 2 3 4 5 
Remote access to student data 1 2 3 4 5 
Remote access to school/district 
software applications 
1 2 3 4 5 
 
  




Outlook on Teaching and Learning 
 









Teachers are the experts in the class; students need 
to let teachers provide knowledge.  
1 2 3 4 
Productive activity in a class is more important than 
listening to the teacher explain ideas.  
1 2 3 4 
It is better when the teacher – not the students – 
decides what activities are to be done in class.  
1 2 3 4 
Student motivation is more important than making sure 
all assignments are completed correctly. 
1 2 3 4 
Homework is a good method for having students 
answer questions from their textbooks  
1 2 3 4 
Students will take more initiative to learn when they 
are able to explore topics on their own.  
1 2 3 4 
Students should help establish criteria on which their 
work will be assessed. 
1 2 3 4 
Instruction should be based around clear problems 
with clear, correct answers that students can grasp 
quickly.  
1 2 3 4 
It’s only the teacher’s job to understand the learning 
objectives of assignments given in class, it is the 
student’s job to carry-out the assignments. 
1 2 3 4 
Critical thinking can occur when students develop their 
own meaning about a topic or issue. 
1 2 3 4 
Student interest and motivation is useful, however, 
fundamental academic knowledge and skills is more 
important 
1 2 3 4 
The most important part of instruction is the content of 
the curriculum, developing meaning and relevance of 
the curriculum is up to the student. 
1 2 3 4 
It is important that class activities be closely directed 
and controlled by the teacher to make sure learning 
occurs only within the prescribed outcomes  
1 2 3 4 
Student projects are more worthwhile to students than 
direct instruction. 
1 2 3 4 
Student engagement and motivation are more 
important than curricular content as they lead to self-
directed learning behavior. 
1 2 3 4 
  




Teacher Personal Use of Information and Communications Technology 
 
Personal use of technology is technology that is used at home or elsewhere for personal 
benefit, separate from technology use that in used in your professional capacity as a teacher. 







E-mail (i.e. Outlook/Outlook express) 1 2 3 4 
Webmail ( i.e. Hotmail, Gmail) 1 2 3 4 
Instant messaging  (i.e. MSN messenger,Twitter) 1 2 3 4 
Search engines  (i.e. Google, Bing) 1 2 3 4 
Social web sites (i.e. Facebook, MySpace, etc.) 1 2 3 4 
Word processing software (i.e. Microsoft Word, Works) 1 2 3 4 
Spreadsheets software (i.e. Excel) 1 2 3 4 
Presentation software (i.e. Powerpoint) 1 2 3 4 
Creating/editing Multimedia (i.e. Windows Live Movie Maker, iMovie) 1 2 3 4 
Gaming (i.e. Wii, Xbox) 1 2 3 4 
Web  page  creation (i.e. Frontpage or Google Sites) 1 2 3 4 
Blogs or Wikis (i.e. Blogger, Wikispaces) 1 2 3 4 
Social Bookmarking (i.e. del.ico.us, stumbleupon) 1 2 3 4 
Aggregators (i.e. Bloglines, Google Reader) 1 2 3 4 
Podcasting (i.e. podshow, podomatic) 1 2 3 4 
Photo/Video sharing (i.e. flickr, YouTube, UStream, Screencast) 1 2 3 4 




    







Cell Phone Calling 1 2 3 4 
Cell Phone Texting 1 2 3 4 
Smartphone applications (email, web browsing, etc.) 1 2 3 4 
Laptop/Netbook computer 1 2 3 4 
Tablet Device (iPad, Samsung Galaxy Tab) 1 2 3 4 
GPS Navigation Device (Garmin, TomTom) 1 2 3 4 
Media Player (iPod, Zune) 1 2 3 4 
Gaming System (Nintendo DS, Sony PSP) 1 2 3 4 
Portable Storage (Flash Drive) 1 2 3 4 
 
Other:  _________________________________ 
    
  





Teacher Professional Use of Information and Communications Technology 
Professional Use of technology is use that occurs in conducting your day-to-day professional activities, 
such as classroom preparation, instruction, or administrative tasks but does NOT include use required by 
students.   
How often do you use each of the following professionally (i.e. for classroom preparation, instruction, 
or administrative tasks):  
 Computer/Internet Technologies Never Rarely Some-
times 
Often 
E-mail (i.e. Outlook/Outlook express) 1 2 3 4 
Webmail or instant messaging  ( i.e. Hotmail, MSN messenger) 1 2 3 4 
Search engines  (i.e. Google, Bing) 1 2 3 4 
Social web sites (i.e. Facebook, MySpace, etc.) 1 2 3 4 
Word processing software (Microsoft Word, Works) 1 2 3 4 
Spreadsheets software (i.e. Excel) 1 2 3 4 
Presentation software (i.e. Powerpoint) 1 2 3 4 
Interactive Whiteboards (i.e. Smartboards) in lessons 1 2 3 4 
Subject specific technology (i.e. used only for Math, Science, 
etc.) 
1 2 3 4 
Multimedia for instruction (audio, pictures, video) 1 2 3 4 
Creating/editing Multimedia (i.e. Windows Live Movie Maker, 
iMovie) 
1 2 3 4 
Gaming (i.e. Wii, Xbox) 1 2 3 4 
Web  page  creation (i.e. Frontpage or Google Sites) 1 2 3 4 
Blogs or Wikis (i.e. Blogger, Wikispaces) 1 2 3 4 
Social Bookmarking (i.e. del.ico.us, stumbleupon) 1 2 3 4 
Aggregators (i.e. Bloglines, Google Reader) 1 2 3 4 
Podcasting (i.e. podshow, podomatic) 1 2 3 4 
Photo/Video sharing (i.e. flickr, YouTube, UStream, Screencast) 1 2 3 4 
Chat/Video Conferencing (i.e. Skype, ooVoo) 1 2 3 4 
Other:_________________________________________ 
 
    
     




Cell Phone Calling 1 2 3 4 
Cell Phone Texting 1 2 3 4 
Smartphone applications (i.e. email, web browsing, etc.) 1 2 3 4 
Laptop/Netbook computer 1 2 3 4 
Tablet Device (i.e. iPad, Samsung ?) 1 2 3 4 
GPS Navigation Device (i.e. Garmin, TomTom) 1 2 3 4 
Media Player (iPod, Zune) 1 2 3 4 
Gaming System (i.e. Nintendo DS, Sony PSP) 1 2 3 4 
Portable Storage (i.e. Flash Drive) 1 2 3 4 
 
Other:_______________________________________ 
    
  




Student Use of Information and Communications Technology in the Classroom 
These questions relate to the usage of computer technology in you classroom that is specific to student 
work and activities in your classroom.  Use of the technologies implies a planned effort to incorporate it 
into pedagogy and not an incidental, trial, or trivial use of technology. 
Select the frequency that you have required the following for student use (i.e.for class work, 
assignments, homework, tests): 






E-mail (i.e. Outlook/Outlook express) 1 2 3 4 
Webmail or instant messaging  ( i.e. Hotmail, MSN messenger) 1 2 3 4 
Search engines  (i.e. Google, Bing) 1 2 3 4 
Social web sites (i.e. Facebook, MySpace, etc.) 1 2 3 4 
Word processing software (i.e. Microsoft Word, Works) 1 2 3 4 
Spreadsheet software (i.e. Excel) 1 2 3 4 
Presentation software (i.e. Powerpoint) 1 2 3 4 
Interactive Whiteboards (i.e. Smartboards) in lessons 1 2 3 4 
Subject specific technology (i.e. used only for Math, Science, etc.) 1 2 3 4 
Multimedia (i.e. audio, pictures, video) 1 2 3 4 
Creating/editing Multimedia (i.e. Windows Live Movie Maker, iMovie)     
Gaming (i.e. Wii, Xbox) 1 2 3 4 
Web  page  creation (i.e. Frontpage or Google Sites) 1 2 3 4 
Blogs or Wikis (i.e. Blogger, Wikispaces) 1 2 3 4 
Social Bookmarking (i.e. del.ico.us, stumbleupon) 1 2 3 4 
Aggregators (i.e. Bloglines, Google Reader) 1 2 3 4 
Podcasting (i.e. podshow, podomatic) 1 2 3 4 
Photo/Video sharing (i.e. flickr, YouTube, UStream, Screencast) 1 2 3 4 
Chat/Video Conferencing (i.e. Skype, ooVoo) 1 2 3 4 
Other:__________________________________________ 
 
    







Cell Phone Calling 1 2 3 4 
Cell Phone Texting 1 2 3 4 
Smartphone applications (i.e. email, web browsing, etc.) 1 2 3 4 
Laptop/Netbook computer 1 2 3 4 
Tablet Device (i.e. iPad, Samsung Galaxy Tab) 1 2 3 4 
GPS Navigation Device (i.e. Garmin, TomTom) 1 2 3 4 
Media Player (i.e. iPod, Zune) 1 2 3 4 
Gaming System (i.e. Nintendo DS, Sony PSP) 1 2 3 4 
Portable Storage (i.e. Flash Drive) 1 2 3 4 
 
Other:________________________________________ 
    
 
 
That’s it!  Thank you for your participation.




Appendix I - Manitoba School Divisions Map 
  
 
